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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCIUTLIIVMHBI
MATEMATHUKA

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

YyeOHas JHUCUUTUINHA «Marematuka» SIBIIIETCSA 00s13aTenbHON Y4acTbIO
0011e00pa30BaTeIHLHOrO IMKJIAa OCHOBHOM PO(ecCHOHATBHONM 00pa3oBaTeIbHON MPOrPaMMBI 110
cnenuanbHocT 54.02.01 Jlu3aiiH (1o oTpacism).

PabGouass mporpamMma AMCHUIUIMHBI pa3padborana B coorBercTBUU ¢ DPI'OC cpemgnero
obmero o6OpaszoBanus ¢ yderom PI'OC CIIO mno cnemmanmsHocTH 54.02.01 [ImzaitH (1o

OoTpaciasaMm).

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue komnemenuyuu
KomMnemenyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpoQecCHOHANBHON 1eATeTbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;

1.2. llesn U nIaHMpyeMble pe3yabTaThl OCBOECHMS U CHUIIIHHBI:

Cogepxanue  mporpaMMbl  00mieoOpa3oBaTenbHOM — AUCHMILTUHBL  «MaTemaThka
HaIlpaBJICHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3yUYEeHUs B COOTBETCTBUU C TpeOoBaHusmu OI'OC
COO c¢ yuerom nmpodeccuonanphoii Hanpasiennoctu ®I'OC CIIO.

1.3 Ilnanupyemble pe3yJibTaThbl OCBOEHHS 001Ie00pPa30BaTeJbHON JUCHMILUIMHBI B
coorBercTBMU ¢ PI'OC COO
OO0mme (IMYHOCTHBIC H MeTANPeAMETHbIEC) Pe3yabTAThI

- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0TH00HE;

- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/Ia.TII)HOI\/'I HaIrpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBAaTh W CAMOCTOSITENILHO  BBIMOJIHATH — TaKYHO
JeSITEIbHOCTD,

- HHTEpEC K pas3inyHbIM chepaM npoecCHOHATBHOMN IeATEILHOCTH,

OgJiajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENILHO (HOPMYyJTHpOBaTh W aKTyalM3HpPOBaTh MpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIfI IMPU3HAK WJIM OCHOBAHHA OJId CpaBHCHMHA, KJ'IaCCI/I(bI/IKaHI/II/I u
00001IeHHS;

- OTIPENIEIISATD 1SN ICATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SIBJICHHSIX;

- BHOCHUTHL KOPPEKTHBBI B [ACATCIBHOCTHb, OHLHCHHBATHL COOTBETCTBUC PE3YIBTATOB MLCIIAM,
OILICHUBATh PUCKH MOCIICICTBUI NESTSIbHOCTH,

- pa3dBUBATh KPCAaTUBHOC MBIINIJICHUC ITPHU PECIICHUHN Y KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMH YYEOHO-HCCIIEI0OBATEIBCKON W MPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIBJIATHh IPUYWHHO-CIICACTBCHHBIC CBA3W U AKTYaJIM3UPOBATh 3a7avy, BBIABUIaTh TUIIOTE3Y €€
peleHH s, HaXOAUTh apPIYMEHTHI [Tl TOKa3aTeIbCTBA CBOMX YTBEP)KIACHUM, 3a/1aBaTh apaMeTPhl
Y KPUTEPUU PELICHUS,
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- QHAJIU3UPOBATH IMOJTYUYCHHBIE B X0JI€ PEIICHUA 3a/1a4d PE3YJIbTaThl, KpUTUUECKHU OLICHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETb MePEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M IPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC UJIEH, IPEJIaraTb OPUTMHAIIbHBIC MMOIXO0/Ibl U PEUICHHUS;

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHON U COLMATBHON TPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO HAa JHUAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIBTYpPbl KaK CpPEACTBA B3aUMOJIECHCTBHS
MEXY JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTh OCYHIECTBISATH MPOEKTHYIO H
MCCJIEI0BATENbCKYIO JCSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

B) pabota ¢ napopmarmei:

- BJIa/IETh HaBBIKAMH MOJIy4YeHUs MHPOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENEHO
OCYIIECTBIISITh TIOWCK, aHAJIN3, CUCTEMATH3AIMI0 ¥ HHTECPIPETAIUI0 WH(OPMAIIUU PA3THIHBIX
BHJIOB U (hOPM MIPEICTABIICHNUS,

- CcO3JaBaTh TEKCTHI B PA3IMUHBIX (hopMarax ¢ y4eTOM Ha3HAueHUs WHQPOPMAIUU U IICIEBOU
ayJIUTOPUH, BBIOUpPAs ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

- OIICHUBATh JOCTOBEPHOCTH, JICTHTHMHOCTH WH(OPMAIIMU, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THYECKUM HOpMaM;

- HUCTOJB30BaTh CPEJCTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN B PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3aJa4 C COONIOACHHEM TpeOOBaHMIA
APrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHUs, MPABOBBIX M ITUUYECKHUX
HOPM, HOPM HH()OPMAIIHOHHOM 6€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACTO3HABAHMSI U 3aIUTHI HH(OpMaAIUU, MHPOPMAIIMOHHON 0€30MaCHOCTH
JTAYHOCTHU

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;

- OCO3HaHME JTUYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM U (WJIM) APYTUM YI€HAM CEMbH, CO3IaHMIO
CEMbM HAa OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEH CEMEWHON »KW3HU B COOTBETCTBHM C
TpaauIUsMU Hapos10B Poccuu;

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

a) caMOOpTraHU3aLUs:

- CaMOCTOSITEJILHO OCYIIECTBIIATh ITO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH IMPOOJIEMEI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
KU3HCHHBIX CUTYaIHsIX;

- CaMOCTOSITEIbHO COCTaBISTh IUIAH PEIICHUS MPOOJIEMBbI C YU4E€TOM HMMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IUPOKON JPYAHMIIMH B PA3HBIX 00JIACTIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!
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MCIIOJIb30BaTh IpHUeMbl pedIeKCHH IS OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO PELICHHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAJILHBIA UHTEJUIEKT, IPeIoaralomui chopMUpOBaHHOCTD:

BHYTPEHHEH MOTHBALIUM, BKIIOUYAIOIIEH CTPEMJIEHUE K JOCTHXKEHUIO LIEJU U YCIEXY, ONTUMU3M,
WHULHUATUBHOCTh, YMEHUE AECHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;

- OMIATUHU, BKJIIOYAIOIEH CIOCOOHOCTh TMOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
VUUTBHIBaTh €ro IMpPH OCYLIECTBICHUH KOMMYHHUKALMU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOLICHHUS C JIPYTHMH
JOJIbMU, 3200 TUTHCSI, IPOSIBIISATH HHTEPEC U pa3peniaTh KOHMINKTHI

TFOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPEJEIICHUIO;

-OBJIaJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOEKTHON U COITUAIBHON JIEATEITbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh eI COBMECTHOM ACSATEIHHOCTH, OPTAHU30BLIBATH M KOOPJIMHUPOBATH JIEHCTBHS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODAMHHPOBaTh U BBINIOJHATH pPAa0OTy B YCIOBUSIX pEalbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATh MMO3UTHUBHOE CTPATETMYECKOE MOBEJCHUE B PA3JIUYHBIX CUTYaLUSAX, IPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JOCH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YelIOBEKa

B 06.1acTH 3CTeTHYECKOT0 BOCTIUTAHUS

- OCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUI;

- CIIOCOOHOCTH BOCIIPHHHMMATH Pa3jMuHbIe BUABI UCKYCCTBA, TPAIUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOOB, OIIYIIATh SMOIIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

- yOeXJAEHHOCTh B 3HAUMMOCTH Ui JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPATUIIMN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTbh K CAMOBBIPAQXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHUE MPOSBIISTH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUHN BO BCeX cpepax KU3HU;

- pacmo3HaBaTh HeBepOaIbHBIE CPEACTBA OOIIEHHUS, MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

- Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHKE 00YJAIOIIUMUCS POCCUUCKON TpaskIaHCKON UIEHTUYHOCTH;

- IeJICHANPaBJICHHOE pAa3BUTHE BHYTPEHHEW TMO3MIMM JUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponioB Poccuiickoit denepannn, UCTOPUUECKUX U HAIMOHAJIBHO-
KYJIbTYpHBIX  Tpaauiuii, (OPMHPOBAHME CHUCTEMBI 3HAUYMMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMUSI, IPABOCO3HAHUS, FIKOJIOTHYECKON KYIbTYpBHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,
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B yacTH rpaka1aHCKOro BOCIIUTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0OsS3aHHOCTEH, YBA)KEHUE 3aKOHA W
IIPABOIIOPAIKA;

- TNPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUYECKUX TIyMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJACOJOTHH OSKCTPEMH3Ma, HalUMOHAIM3Ma, KceHodobun,
JUCKPUMHUHALIMK 110 COUAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpakJaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUM B 0011e00pa30BaTeIbHON OpPraHU3alMy U JAE€TCKO-FOHOIIECKUX
OpraHu3aLusx;

- YMEHHUE B3aUMOJICHICTBOBATh C COL[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (YHKLHUAMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHUYECKOIO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TPa)KAAaHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAKEHMS K
CBOEMY HAapoOAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PonMHON, TrOpAOCTH 3a CBOW Kpai, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;
- 1ICHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U IMPUPOIHOMY
HaCJIEAUIO, IaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- ujelHas yoex/IeHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

OCBOCHHbIE OOYYaIOIIMMHUCS MEXIPEAMETHbIE MOHATHS U YHUBEpCaJIbHble yyeOHbIe AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHHUKATHBHbIE);

- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4E€OHOW NEeSTENIbHOCTH, OpraHU3aluu
y4eOHOT0 COTPYJHMUYECTBA C MEAArOrMUYECKUMH PaOOTHUKAMHU U CBEPCTHHUKAMH, K YYacCTHIO B
MOCTPOECHUN MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKaMH Y4eOHO-HMCCIIe10BaTeIbCKON, MPOEKTHOM U COIMAIbHOMN 1€ATEIbHOCTH

- He IPUHUMATh JAEMCTBUSI, IPUHOCALINE BpE OKpY KalolLIel cpee;

- YMeTh NMPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;

- pa3pabaTbIiBaTh IUIAH PELICHUs] MPOOJIEMBbI C YYETOM aHajdn3a MMEIOIIMXCS MaTepHaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATH LIE€JICHANpPABICHHbI MOMUCK IEepeHoca CpPEJICTB U CHOCOOOB AEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

- YMETbh NIEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACITETbHOCTH;
- IpeljiaraTb HOBBIE IPOEKTHI, OLEHUBaThb HJEM C TMO3ULIMHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JlaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM.

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

-BJIaJITh METOJIaMHU JI0Ka3aTeJbCTB, alrOpPUTMaMHU pEHIeHMs 3aJlady; yMeHHe (HOpMyIHpOBaTh
OIpeENIEeHNs, AKCHOMBI M TEOPEMBI, IPUMEHSATH UX, IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS B
XOJIe peleH s 3a/1a4;
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- YMETh ONEpPHpPOBaTh MOHATHAMH: CTENEHb 4YHCIJA, JIOTapu(pM YHCIIA; YMEHUE BBIITOJIHSITH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3zoBaHus JPOOHO-PAIMOHANBHBIX BEIPAKCHUH;

- yYMETh OIIEpPUPOBATH MOHATUSMHU: pPAlMOHAIBHBIC, HPPALUOHAIbHbBIC, II0Ka3aTelbHBIC,
CTEIICHHBIE, JIOTapu(pMUIecKre, TPUrOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, X CHCTEMBI,

- yMeTh ONEpUPOBaTh MOHATUAMHU: (QYHKUHWSA, HENpepbIBHAS (QYHKUUSA, [POU3BOTHAS,
nepBooOpa3Hasi, OINpEIEICHHBI WHTErpajl; YMEHHE HaXOIWTh IPOHM3BOAHBIC 3JIEMEHTAPHBIX
(byHKUIMH, UCTIONB3YS CIPABOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEUIINX CIy4asx (yHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOYWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTo aHajiu3a; MPUMEHSTh
NPOU3BOHYIO MPH PEIICHUHU 3a]a4 Ha JABIKCHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 33Jaul
Ha HauOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb OIEpHPOBATh IOHATUSMH: palMOHANbHAs (QYHKIUS, TIIOKa3aTenbHas (QYHKIHS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (YHKUUH, HMCHOJB30BaTh TpaduKd MpU
U3YyYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33a[ad U3 APYruX y4eOHBIX MPEJIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemarh TeKCTOBBIE 33/1a4H Pa3HbIX THUIIOB (B TOM YHCIIE HA MPOLEHTHI, TOJIU ¥ YacTH, Ha
JBIDKEHHE, PabOTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 3aJa4yd M3 OOJAacTH YIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 10 YCJIOBHIO 3a/1aud, MHCCIICJIOBAaTh IIOJYYEHHOE pEUIeHHE U  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yYMEThb ONEpPHPOBaTH IOHATHUSAMHU: CpeaHee apudmeTHyeckoe, MeauaHa, HauOoiblIee |
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMIax, Ha
ouarpaMmax, rpadukax, OTPaKamIllyld CBOWCTBA PpEANTbHBIX MPOIECCOB U  SIBIICHMUIA,
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
JTAaHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadUIeCKUX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

- YMeTb OINEpPHUPOBATH MOHATUSMHU: CIy4allHBIH ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOJB30BAaHHEM TpaduIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOpMyNnBl TPU pEIICHUH 3a/a4; OIECHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMH BEJIMYMHAMH; YMEHHUE NPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpPOBaTh MOHATUSAMHU: TOUKA, MpPsMas, IUIOCKOCTh, MPOCTPAHCTBO, IBYI'PAHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaUICNBHOCTh W TEPIEeHIANKYISIPHOCT TPSIMBIX U
IUIOCKOCTEH, Yron MeXAy HOpSIMbIMH, Yol MEXIy NPsAMOW M IIOCKOCTBIO, YIOJ MEXAY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHAE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 33J1au U3y4eHHbIE (PAKThI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIEHUBATH Pa3Mephl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienuIe T, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALCHHS, IIHIIUH/IP, KOHYC, Iap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, HUIMHIpA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HUIMHAPA, KOHYCa, 1Iapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH W TMOBEPXHOCTH BpAIIECHUS, UX CEUCHHS OT PYKH, C IMOMOIIBIO
YEePTEeKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;
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- yMeTb ONEpUPOBaTh IMOHATHAMM: JIBUKEHHE B IIPOCTPAHCTBE, MNOJOOHBIE (UTYpHI B
NPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHE IUIOMIAACH MOBEPXHOCTEH M 00BEMOB MOZOOHBIX
(buryp npu peieHuu 3a1ay;

- YMETb BBIUUCIATH T'€OMETPHUYECKHE BEJIMYMHBI (UIMHA, YTOJI, IUIOIAAb, O0BEM, IUIOMIAIh
IOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;

- YMETh ONEPHPOBATH MOHATUSAMH: MPSMOYroJbHAs CHCTEMa KOOPAMHAT, KOOPIMHATHI TOYKH,
BEKTOp, KOOPAMHATBHI BEKTOPA, CKAJIIPHOE IPOU3BEACHUE, Yrojd MEX1y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHCIIO; HAXOIUTh C MOMOIIBI0 H3YYEHHBIX (hopMym
KOOPJIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMsI TOUKAMU;

-yMeTb BBIOMPATh MOAXOASIINA M3YYEHHBIH METOA Ul DELICHHS 3a/laud, pPaclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOW HayKu

- YMEThb ONEpPUPOBATh MOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE NPeoOpa3oBaHME, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI W HEPABEHCTB, PaBHOCWJIBHOCTh YPAaBHEHUIl, HEPAaBEHCTB U
CHCTEM, palMOHAJbHBIE, MPPAMOHATBHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA U CHCTEMBl; yMETb pellaTh ypaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IMYHBIX [IPHEMOB; peIlaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPHUMEHATh YpPaBHEHHs, HEPAaBEHCTBA, UX CHCTEMbl JUIS pEIICHUS
MaTeMaTHUYECKUX 33a]a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaslbHOU KHU3HH;

- yMeTb CBOOOJIHO OINEPUPOBAThH MOHSTUSAMU: JBI)KEHUE, MapajlUlebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOAOOMs, MOJ00HBIE (GHUTYDHI;
yMETh paclo3HaBaTb PaBHbIE M NOJOOHBIE (UIYpbl, B TOM YHCIE€ B IMPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJB30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh T'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELICHUHU 33]a4 U3 JPYTUX YUeOHBIX IPEIMETOB
Y U3 PeaIbHOMN KU3HU

- yYMeTb OIIEPUPOBaTh MOHATUAMHU: palMOHAJbHBIE, HPPALMOHAIbHBIE, ITOKa3aTeNbHbIE,
CTETIEHHBIE, JIoTapu(MUIECKHE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- yYMeTb OIEpUpoBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHE MHOTOIpaHHHMKa, KYO,
napaieNienuIe], pu3Ma, TupaMuia, Gurypa v moBepxXHOCTb BpaIlleHHs, IWINHAP, KOHYC, IIap,
chepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MBI, KOHYCA, IUJIMHAPA, IJI0Maab chepsl, 00beM Kyoa,
OpSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HWIMHIpPA, KOHYCa, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeXKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; yYMETh pACIO3HABAaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PacIiO3HABATh MMPABIIILHBIE MHOTOTPAHHUKH;

- yMeThb CBOOOJHO ONEpPHpPOBAaTh MOHATHSAMM: CTENEHb C IEJbIM II0Ka3aTesieM, KOPEHb
HATYypaJIbHOH CTENEHH, CTEIEeHb C PAIlMOHAIBHBIM TMOKa3aTeJeM, CTENEHb C JCHCTBUTEIHHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapudm ducia, CHHYC, KOCUHYC M TAHT€HC NPOU3BOJIBHOTO
4lCIa;

- yMeTh CBOOOJHO OIEPUPOBATh MOHATHAMU: TpapuKk GYHKUUH, oOpaTHas QyHKLUS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIMs, CTETEeHHas (QYHKUIUS C
HEeNbIM [OKa3aTeJleM, TPUTOHOMETpUYeckre (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIMM, MMOKa3zaTeiabHas U jorapudmuueckas GyHKIUU; YMETh CTPOUTH Tpaduku (QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHI;

- YMEThb HWCHOJB30BaTh Tpadukd (YHKIHMNA JUIT W3Y4EHHs TPOIECCOB W 3aBHCUMOCTEH TpH
pELIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCUMOCTH MEXy BEJTHUNHAMH,

8
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- CcBOOOJHO ONEPUPOBATH MOHATHAMU: YETHOCTh (PYHKUUH, HNEPUOJUYHOCTb (YHKILHUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIHH, 3KCTpeMyM (GYHKIHMH, HauOoJbliee U
HalMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEKYTKE; yMETh IPOBOAUTH HCCIel0BaHNE (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpaduku (GyHKIMN A7 pelieHHs] ypaBHEHHI, HEPAaBEHCTB U
3ajjady C IapaMeTpaMu; Hu300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA PpeEIICHUI
YPaBHEHUN, HEPABEHCTB U UX CUCTEM

- yMeTb ONIEpUpOBaTh MOHATUAMHU: CpeJHee apuMeTHdyecKkoe, MeuaHa, HauOoiblliee U
HaUMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCUs, CTaHAAapTHOE OTKJIOHEHUE YHCIOBOTO Habopa;
yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMLaxX, Ha
auarpaMmax, rpadukax, OTPaXamollyld CBOWCTBA pEAIbHBIX IPOLECCOB U  SBICHMIA;
IPEACTaBIATh MH(POPMALMIO C TIOMOILIBI0 TaOJIMIl U JuarpaMM; MCClel0BaTh CTaTHCTUYECKUE
JlaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUueCcKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEpUPOBATH MOHATHAMM: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO, ABYI'PAaHHBIN
YIOJ, CKpPEIIMBAIOUIMECS MpsAMbIC, NApAUICIBHOCTh W NEPHEHAMKYJIAPHOCTh MPAMBIX H
IUIOCKOCTEM, Yroia MeXAYy MpsAMBIMHM, Yrojdl MEXAY INpsAMOM U IIIOCKOCTBIO, YOl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXAY IIPSIMBIMH, PACCTOSIHUE
MEXY INIOCKOCTSMY;

- YMETh HCIOJIb30BaTh IPU PELIEHUU 3aJady HU3y4YeHHbIE (aKThl MU TEOPEMbl IUIAHUMETPUHU;
yYMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa

- YMETh pelIaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YHCJIE€ HA IPOLEHTHI, JOJIM U YacTH, Ha
JBIDKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAJOIH, 33aJaud U3 OOJIaCTH YNpaBJICHUSA
JUYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABJIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBl 110 YCIOBHMIO 3aJadyd, MCCIEAOBAaTh IOJYYEHHOE PEIICHHE U  OLEHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

- YMETb ONEPUPOBATH IOHATHUAMH: OIPEIEICHUE, aKCMOMAa, TEOpEMa, CJIECACTBUE, CBOMCTBO,
IpPU3HAK, J0Ka3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYIUPOBKHU; YMETh (POPMYIUPOBATE 00OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDPBI, UCIIOIb30BaTh METO
MaTE€MaTU4eCKOW WHIYKIWW; ITPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHHs INPU PELICHUH 3a/ad,
OLICHUBATh JIOTUYECKYIO NTPAaBUIIBHOCTD PACCYKIAECHUM;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUSIMHU: IOCIEAOBATEIBHOCTh, apUpMeTHUECKas
nporpeccusi, TeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHyecKas
IIPOTPECCUS; YMETh 33JaBaTh IOCIEA0BATEIBHOCTH, B TOM YHCIE C MOMOIIBI PEKYPPEHTHBIX
bopmyu;

- yMeTb BBIOMpPATh MOAXOMALIMM METOA [UIsl pelIeHUs 3aJauM; [OHUMaHHE 3HAYUMOCTH
MaTeMaTHUKd B H3YYEHUU MPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB M SBJICHUH; yMETh
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MAaTHKHM B HMCKYCCTBE, YMETb IPUBOJUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTUYECKON HAyKH

- yMeThb OIEpUpOBaTh TMOHATUAMU: (DYyHKUHMSA, HeNpepblBHAs (QYHKUMS, MTPOU3BOJHAS,
nepBooOpasHasi, OMNpEACTCHHbIM HWHTErpal; yMeTh HaXOAUTh MPOM3BOJHBIE 3JIEMEHTapPHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUalbl; UCCIEN0BATh B MPOCTEUIINX CiIydasxX (YyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAWOONbLIME M HAUMEHbLIME 3HauYeHUs (YHKIMA; CTPOUTH
rpaukd MHOTOYJIEHOB C MCIOJB30BaHHEM allllapara MAaTeMaTU4YecKOoro aHalli3a; MPUMEHSTh
IIPOU3BOJHYIO IIPHU PELIEHUU 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbIINE U HaUMEHBIIINE 3HAUEHUs], Ha HaX0XIEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb ONEpUpOBaTh MOHATUAMHU: JABIKEHHE B IPOCTPAHCTBE, MOJO00HBIE (UTYpHI B
IIPOCTPAHCTBE; HCIOJB30BaTh OTHOILIEHUE IUIOMIAZeH MOBEpPXHOCTEH M 0OBEMOB MOJOOHBIX
(buryp npu pemeHuu 3aay;
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- YMETb BBIYUCIIATH T'COMETPHUYCCKHUE BCIMYHUHBI (,I[J'H/IHa, yroj, ijomanb, 06’BeM, iomaab

MOBEPXHOCTH ), UCTIOIB3Ysl U3yYEHHBIE (POPMYIIBI U METO/BI.

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JTUCITATLIIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 219
B T.4.

OcHOBHOe coiep:KaHue 155
TeopeTudeckoe o0ydeHue 113
MIPaKTUYECKHUE 3aHATHS 42
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHME (COTepPKAHME 36
MPUKJIAJTHOTO MOIYJIfA)

BT. 4..

MIPaKTUYECKHUE 3aHATHS 36
Koncyabranumn 4
ITpomexyTounas arrectamusi (9x3amen) — 1, 2 cemectp 24

10
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2.2. TemaTu4ecKuid IJIaH U coaepiKkaHue TUCHUNIJIHHDbI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe M POo¢ecCHOHAIBHO-

HaumeHoBaHue pa3eioB . O0bem ®opmupyembie
OpPMEHTHPOBAaHHOE), JIAG0PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIeTeHIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

Ochognoe codeprcanue

Paznen 1. IloBTOopenme 17

Kypca MaTeMaTHKHU

OCHOBHOM WIKOJIbI

Tema 1.1 Coneprxkanue y4eOHOro Matepuana

Henb u 3anaun maTtemMatuky | Llenb 1 3agaun MaTeMaTHKU TPU OCBOCHUU CIEIIMATBLHOCTH.

npu ocBoeHUM | ba3oBble 3HAaHUS U yMEHHS 110 MaTeMaTHKE B MPO(EeCCHOHANBLHON U B MOBCEIHEBHOM

crenuanbHOCTH. Yucna | | 1edaTeabHOCTH.

BBIYHCIICHUS JleiicTBHS HaJ MONOXKUTENFHBIMA U OTPHUIIATEILHBIMU YHCIAMH, C OOBIKHOBEHHBIMH U
JECATHYHBIME JIPOOSMHU.
JeiicTBus co cTeneHsaMu, (OpMYJIbl COKPAILIEHHOTO YMHOKEHHUS OK-01
KombOunupoBanHoe 3aHsTHE 4

Tema 1.2 Coneprkanue y4eOHOro MaTepuana

IIponientHeie BbruucieHus. | [IpocTele MPOLEHTHI, pa3Hble CHOCOOBI MX BBIYMCIECHHUA. JIMHEWHBIE, KBaJIpaTHBIE,

VYpaBHeHNS U HEPABEHCTBA | TPOOHO-TMHEWHBIE YPAaBHEHUS M HEPABEHCTBA
KomOunupoBanHoe 3aHstue 4

Tema 1.3.

HpOHeHTHBIe BBIUUCIICHUS B
po¢eCCUOHATBHBIX
3aagax

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepricanue NPUKIAOHO20
Mo0yns)

HpOCTBIe U CJIOXHBIC HpOHeHTLI. HpOHeHTHLIe BBIYHUCJIICHUA B HpO(l)eCCI/IOHaJ'II)HBIX
3aja4ax




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,7@ _ YYPEXXEHVE BBICILIETO OBPA3OBAHVISI PTYTVIC
™ «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Auem 12
[IpakTHueckoe 3aHsATHE 6
Tema 1.4 Cogepxanue yaeOHOTO MaTepuaa
Pemienne 3apmau. Bxonnoi | Beruncnenuss u mpeoOpa3oBaHusi. YpaBHEHHST M HepaBeHCTBA. [eomeTpusi Ha
KOHTPOJIb IJIOCKOCTH
KoMOnHMpOBaHHOE 3aHSTHE 2
KoHTposbHas padota 1
Paznen 2 Ilpsmble wu 28
IJIOCKOCTH B
NPOCTPAHCTBe.
Koopaunatsel M BeKTOpBHI
B IIPOCTPAHCTBE
Tema  2.1. OcHoBuble | ConeprkaHue yueOHOro MaTepuaa
MOHATHUSA crepeomerpu. | [Ipenmer crepeomerpun. OcCHOBHBIE TOHATUS (TOYKa, TMpsiMas, IJIOCKOCTb,
PacnionnoskeHne MHpsIMBIX U | IPOCTPAHCTBO). OcHoOBHBIE AKCUOMBI CTEPEOMETPHH. ITepecekaronuecs,
IJI0CKOCTEN napajuleJIbHbIe U CKPEIMBAOLIUECS MPsIMbIE. YTOI MEXY IPSIMBIMU B IIPOCTPAHCTBE.
[lepnennukynsipHocTh NpsAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPbI OK-01
KomOuHmMpoBaHHoe 3aHATHE 4
Tema 2.2. INapannensHocts | CopeprkaHue yueOHOro Marepuana
MPSIMBIX, psIMON u | [TapamnensHble npsimas u mwiockocts. Onpenenenue. Ilpusnak. CBoiicTBa.
IIJIOCKOCTH, IIOCKOCTEN [TapannensHbie mockoctu. Onpenenenne. [Ipuznak. CporicTsa.
Terpasap u ero onementhl. [lapamnenenunen u ero siaeMeHTh. (CBoOMCTBa
IIPOTUBOMNOJIOXKHBIX T'paHell M nuaroHasnei mapamienenumnena. [loctpoeHrne 0CHOBHBIX
CEYEeHU I
KombOunupoBanHoe 3aHstue 4

Tema 2.3.

CogepxaHue yaeOHOTO MaTepuana

12
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 13
[lepneHquKyISIPHOCTD [Iepnenpukynsapusle npsamsle. [lapamuienbHble  NpsMble, NEPIEHIUKYISIPHBIE K
NPSAMBIX, IpsIMOM U | wIockocTu. IIpu3Hak neprneHuKyaIspHOCTH NPSAMOU U ITIOCKOCTH

IIJIOCKOCTH, IIOCKOCTEH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.4. IlepnieHauKymnsip
u HakJoHHad. Teopema o
TpeX MEePIEeHIUKYIsIpax

Copepxanue yueOHOro MaTrepuana

[lepnienaukynsap ¥ HakiIoHHas. Teopema O Tpex MEPHEHAUKYISApax. YTOI MEXIy
IPSIMOY U TIOCKOCTBIO.

Yroa mexay miockocTsMu. [lepneHauKysipHbIE MIOCKOCTH.

PaccTosiHus B mpocTpaHCcTBe

KombOunupoBanHoe 3anstue

Tema 2.5. KoopauHaTel u
BEKTOPHI B IPOCTPAHCTBE

Coneprxkanue y4eOHOro Matepuana

JlexapToBbl KOOpJAMHATHI B MPOCTpaHCTBE. Bektopbl B mpocTpancTBe. CloxkeHHEe U
BbIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTopa Ha uyucio. CkalspHoe HpOou3BeIeHUE
BeKTOpOB. [Ipocreiimue 3a1aun B KOOpAMHATAX

KombOununpoBanHoe 3ansTHe

Tema 2.6. [Ilpsmble u
IIJIOCKOCTH B INPAKTHYCCKUX
3ajadax

Ilpogheccuonanvho-opuenmupoeannoe cooeprcanue (cooepricanue NPUKIAOHO20
Mo0yns)

B3aumHoe pacnosnoxkeHue mNpsMbIX B mpocTtpaHcTBe. IlapamiensHocTh mpsMoil u
IUIOCKOCTH, MapajuIebHOCTh  IIJIOCKOCTEH, MEPHEHAUKYISAPHOCTh  IIJIOCKOCTEM.
PacnionoxeHue npsMbIX U MIOCKOCTEH B OKpYXarolleM Mupe (IpUpojie, apXUTEKType,
TeXHUKe). Perienne npakTHKo-opueHTUPOBAHHBIX 33124

IIpakTHueckoe 3aHsTHE

Tema 2.7 Pemenue 3amad.
[IpsmMble W  TIOCKOCTH,
KOOpJAMHATBl U BEKTOPHI B
MIPOCTPAHCTBE

Conepxanue yuaeOHOro MaTeprasa

PacnionokeHne mnpsMbIX M IUIOCKOCTEH B MPOCTpaHCTBE. [leprneHauKyIspHOCTh MU
[apaJUIEJIbHOCTD MPSAMBIX U INIOCKOCTEH. JIeKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE.
BexTopsl B npoctpancTBe. Cl0KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpa

13




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,f@ _ y‘H’E)}():[EHV[E BBICHIET'O OBPASQBAHVISI PTYTUC
™ «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBMCA»
PIYTUC Aucm 14
Ha yncio. KoopauHarel BekTopa
KoMOuHHUpOBaHHOE 3aHATHE 2
KoHnTtposbHas padota 2
Paznen 3. OcHoOBBI 26
TPUTOHOMETPHUH.
Tpuronomerpnueckue
byHkunn
Tema 3.1 Cogepxanue yueOHOTo MaTepuana
Tpuronomerpuueckue Panuannas mepa yrna. IIoBopoT Toukm BOKpyr Hawaia KoopiauHaT. OmnpezneneHue
(YHKLIMM  IPOU3BOJBHOIO | CHHyCa, KOCHHYCA, TaHICHCA W KOTAHICHCA. 3HAKH CHHYCAa, KOCHHYCA, TAHTCHCA W
yria, yucia KOTaHI€HCa 10 YETBEPTAM. 3aBUCHUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI0 U TOT'O € yria
KomOunupoBanHoe 3aHsTre 6
Tema 3.2 OcHoBuble | ConeprkaHue yueOHOro MaTepuaa OK-01
TPUTOHOMETPUUECKHE Tpuronomerpuueckue TOKJIECTBA. ITpeoOpa3oBanus IPOCTENIINX
TOXKJIECTBA TPUTOHOMETPUYECKUX BbIpakeHU. CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB Ol U -
a
KomM6unmnpoBanHoe 3aHsTue 2
Tema 3.3 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue OO6nacTp ompeneneHus U MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKHX (QYHKIUH.
(GyHKIMH, MX CBOWCTBAa U | YETHOCTH, HEYETHOCTD, IEPHOINYHOCTh TPUTOHOMETpUYECKHX (yHKIwiA. CBoicTBa U
rpaduKu rpaduku QyHKIHHA y = cOS X, Y = sin X, y = tg X, y = ctg X. Cxarue u pacTspkeHHue
rpauKoB TPUTOHOMETPUUECKHUX (HYHKIUH.
[Tpeo6pa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
KomOnHMpOBaHHOE 3aHATHE 6

14




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,7@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
¢ «POCCUVICKUI TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 15
Tema 34 Oo6patubie | Coneprkanue yaeOHOTO MaTepuaa
TPUTOHOMETPHUYECKHE O6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiictBa u rpaduku.
Pynruin KomMbunmnpoBanHoe 3aHsTre 2
Tema 3.5 Cogepxanue yaeOHOTO MaTepuaa
Tpuronomerpuueckue VYpaBHeHHUe cos X = a. YpaBHEHHE sin X = a. YpaBHEeHHUeE tg X = a, ctg X = a. Pemenue
YPaBHCHHS U HEPABEHCTBA | TPUTOHOMETPHUCCKUX ypaBHCHUI OCHOBHBIX THUIIOB: npocrenmnme
TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOJJINMECS K  KB3JApPaTHBIM., pelIaeMble
pa3yioKEeHUEM Ha MHOXKUTEIIU, OAHOPO/IHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA
KombOunupoBanunoe 3anstue 6
Tema 3.6 Pemenne 3amau. | ComepxaHue yueOHOTO MaTepHalia
OcHoBel  TpUroHomerpui. | [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHX BBIPAKCHUN. PerieHue TpUroHOMEeTpUYecKux
Tpuronomerpuueckue YpaBHEHMI U HEPABEHCTB B TOM UYHCIIE C UCIIOIb30BAHNEM CBONCTB (DYHKIIHIA
byHKIIUU Kom6unmnpoBanHoe 3ansTuHE. 2
KouTtposnbHast pabora 2
Pa3nen 4. IlpousBoaHasi u 38
nepsooOpasHasi pyHKuuu
Tema 4.1 [onsarue | Conepkanue yueOHOro MaTepuaa OK-01
npousBoaHoi. Mopmynsl u | [Ipupamenue aprymenta. Ilpupamenne GyHkuuu. 3anadu, NPUBOIAIINE K MOHITUIO
npaBuia npou3BoHON. OrpeneneHre MPOU3BOJHONW. AJNTOPUTM OTBICKAHUS TPOU3BOIHOM.
mddepeHIpOBaHUSL ®opmynsl quddepennmponanus. [Ipasuna nuddepenupoBaHus
Komb6unupoBanHoe 3aHsaTue 4
Tema 4.2 Tlomstue o | Comepxanue yueOHOTO MaTepraia

15
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PIYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 16

HETPEPHIBHOCTH  (YHKLUH.
Meron uHTEpBAIOB

[Honarue nenpepsiBHOW QyHKIMH. CBoiicTBa HENpepbIBHOW (yHKIMU. CBSI3b MEXKIY
HETPEPHIBHOCTHIO M TP HEPEHIINPYEMOCThI0 (PYHKIIUM B TOYKE. AJNTOPUTM PELICHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB

KomOunupoBanHoe 3anstue

Tema 4.3

I'eomeTpuueckuii u
buznueckuit CMBICII
MPOU3BOIHOMN

Coneprkanue y4eOHOro MaTepuana

['eomeTpuyeckuii CMbICT MPOU3BOAHONM (GYHKIMM — YriaoBoH KO3 (UIUEHT
KacaTeNnbHOM K rpaduky (QyHKIMHM B TOUKe. YpaBHEHHE KacaTelbHOW K rpaduxy
GbyHKIIMM. AJTOPUTM COCTaBJICHHS YpaBHEHHS KacaTelbHOW K Tpaduky (GyHKIUH

y=f(x)

KombOunupoBanHoe 3anstue

Tema 4.4 MOHOTOHHOCTH
GyHKIUH. Touku
JKCTpeMyMa

Coneprxkanue y4eOHOro Matepuana

Bospactanue u yOblBaHHME (QYHKIUH, COOTBETCTBUE BO3PACTaHUS U YOBIBAHUS
(GyHKLIMU 3HaKy NpPOM3BOJHOM. 3aauyd Ha MAaKCUMyM M MHHHUMYM. AJTOPUTM
uccieoBaHus QyHKIMM U TIOCTPOEHHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM

KombOunupoBanHoe 3aHsTHE

Tema 4.5 MHccnenoBanue
GyHKIIMI W TOCTpOEHHE
rpadukoB

Coneprkanue y4eOHOro MaTepuana

UccnenoBanue pyHKIMY Ha MOHOTOHHOCTB U ITIOCTPOEHHE TPapUKOB

KombOununpoBanHoe 3aHsTHE

Tema 4.6 HauGonpuniee u
HaWuMEHbIIIEE 3HAYCHUS

byHKIIUU

Cogepxanue yaeOHOTO MaTepuana

Haxoxnenue HauOOJBIIEI0 M HAWMMEHBIIETO 3HAYCHUM (I)YHKLII/Iﬁ, MMOCTPOCHHUC
Fpa(bI/IKOB C UCIIOJIb30BAHUCM allllapaTa MaTCMAaTUYCCKOI'0 aHaJin3a

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.7 Haxoxnenue
ONTUMAIBHOTO pe3yibTaTa

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yns)

16
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
,ﬁ@ R Y‘H’E)}():[EHV[E BBICILIETO OBPASQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Auem 17

C IIOMOILBIO ITPOU3BOJHON B

Haumensbiiee n HaubosbInee 3HadeHne GyHKIuN

IIPaKTUYECKUX 3a7adax [IpakTrueckoe 3aHsATHE 6
Tema 4.8 IlepBooOpa3znas | Comepxanue yueOHOTO MaTepHaia
GbyHKIUH. [TpaBwiia | O3HaKOMIIEHUE C TIOHSITHEM HWHTErpaja W TepBooOpasHoil mms pyakomm y=f(x).
HaXO0XKJICHUS Pemenne 3agau Ha CBA3b I1epBOOOpa3HOM M €€ IPOU3BOJIHOM, BBIYMCIICHUE
1epBOOOPA3HBIX nepBooOpazHoil ans  gaHHOM (QyHKkumu. Tabnuma ¢opMmyn s HaXOXKICHHS
nepBoOOpa3HbIX. M3ydueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM
KoMmOuHMpOBaHHOE 3aHSTHE 2
Tema 4.9 [Tnomans | Conepkanue yueOHOro MaTepuana
KPUBOJIMHEHHOW Tpameuuu. | 3ajayn, MNPUBOIANIME K TIOHATHIO OMNPEACICHHOTO HHTErpaja — O BBIYMCICHHUU
@opmyna  Herotoma  — | ruromagu  KpuBONMHEWHOW — Tpamenuu. [loHsTHe  ompenenéHHOro  HMHTErpana.
JleiiOuuna l'eomerpuueckuii u ¢GuU3HMYECKUN CMBICT OMNpeAeNeHHOro uHTerpana. dopmyna
Hprotona — Jleitoamua.
Pemennie 3aa4 Ha MpUMEHEHUE WHTETpalia JAJisl BEIUKCICHHS (PU3NYECKUX BEIHUYUH U
Iomanen
KomOuHMpoBaHHOE 3aHATHE 6
Tema 4.10 Pemenne 3amau. | Comepxanue yueOHOTO MaTepHalia
IIpounsBoHas u | @opmynel U npasBwia auddepenurponanus. VccnenoBanue (QpyHKIMHA € MOMOUIBIO
nepBooOpa3Hasi GyHKIUH. npou3BoHOM. Hanbonbiiee 1 HanMeHblIlIee 3HaYeHUs (PYHKITUH.
Brruncnenne nepBooOpasznoii. [IpumMenenne mepBoodpazHoit
KoMOunmpoBanHoe 3aHstue 2
KonTponbHas pabora 2
Paznea 5. 22 OK-01

MHOrorpaHHUKH ¥ TeJa
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PIYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 18

BpalmeHust

Tema 5.1 [Ipusma,
napajuiesienumnesn, KyoO,
MUpaMHJIa U UX CEUCHUS

Copepxanue yueOHOro MaTrepuana

[Ipusma (HakjOHHasA, mNpsiMasi, MpaBWiIbHAas) U e€ nayeMeHThl. [lapamnenenumnen.
CpoiicTBa mpsiMoyrojpHoro mnapamrenenunena. Kyo0. [lupamuna u e€ 3JIeMEHTEHL
[IpaBunbHas nupamua

KomOunupoBanHoe 3anstue

Tema 5.2 IlpaBunbHble
MHOT'OI'PaHHHUKH B KHU3HU

Coneprkanue y4eOHOro Marepuana

[Tnomane MTOBEPXHOCTHU MHOTOTPaHHHUKOB. [Ipocreiimue KOMOMHAIINH
MHOTOTPaHHUKOB. BbIUKCIeHHEe 3IIEMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
quaroHanu, yribl). [IpaBuiibHbIe MHOTOTPaHHUKH

KomOunupoBanHoe 3anstue

Tema 5.3
Hunuuap, KOHyC, Wap U UX
CeuyeHUs

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mooyns)

[Mununap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYroBOTO IMJIMHAPA,
OpsMOTO  KPYroBoro KoHyca. I3o0pakeHne Tenm BpalleHHs Ha IUIOCKOCTH.
[IpencraBnenue 06 yceu€HHOM KoHyce. CeueHus KOHYyca (MapajijieIbHOe OCHOBAaHUIO U
MIPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS MUINHAPA (MapauiebHO U IEPIEHINKYISIPHO
ocH), cedeHusx mapa. Pa3BépTka nuianHIpa U KOHyca

HpaKTI/IquKOC 3aHATUC

Tema 5.4 O0beMBl WU
IUIOLLIAHA MOBEPXHOCTEH
TeN

Copepxanuie yaeOHOTO MaTepuana

O6beM npsMoyroapHOro napamienenunena. Oobem kyda. O6beMbl IPSIMON TPU3MBI 1
muMHIpa. O6beMbl nupaMuabl U KoHyca. O0beM mapa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.5 ITpumepsl

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20

18




M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 19
cUMMeETpuil B ipodheccuu M00yns)

[ToHsATHE O CUMMETPUU B IPOCTPAHCTBE (LICHTPaIbHAsL, OCEBasi, 3epKaIbHAs).
O06oOmeHrne TPEACTaBICHH O TNPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpa’qp, Kyo,
OKTadIp, TOJIEKadIP, UKOCAIP).

[Tpumepbl cummeTpuii B mpodeccun

[MpakTrveckoe 3aHsATHE 4
Tema 5.6 Pemenne 3amau. | ComepxaHue yueOHOTO MaTepHalia
Muororpanauki - 1 TeNa Foa oy IJIOLIA/IM TOBEPXHOCTU MHOTOTPAHHUKOB U TEJI BpallleHUs
Bpaliehia KoMOnHMpOBaHHOE 3aHSTHE 2
KoHTposbHas padota 2
Pazgen 6. Crenenn u 38
KOpHH. Crenennas,
nokasarejibHasi "
Jorapupmmuyeckas
GyHxunn
Tema 6.1 Crenennas | ConepkaHue yueOHOro MaTepuana
(yHkImMs, ee  CBOWCTBA. | [IoHsATHe KOpHA N-Off CTENEHM U3 JEHCTBHTENBHOro umcna. Oynkmum y = VX ux
IIpeobpazoanme cBoiictBa M Trpaduku. CBoiictBa KopHsi n-oii creneHu. IIpeoOpa3oBanue OK-01
BBIPAKCHUN C KOPHAMH N- | yppaliOHANBHBIX BHIPAKEHUIH
OH CTETIeHH KomOuHMpoBaHHOE 3aHATHE 6
Tema 6.2 CgoiictBa | Comeprkanue yueOHOro Marepuania
CTEINEHH C PallMOHANBLHBIM U | [IoHATHE CTeneHu ¢ palMoHalIbHBIM MOoKa3areneM. CTeneHHble PYHKIIUHN, UX CBOWCTBA
JEMCTBUTEIBHBIM u rpaduxu
MIOKa3aTeIsIMU Komb6unupoBanHoe 3aHsaTHE 4
Tema 6.3 Pemenne | Coneprxkanue yaeOHOTO MaTepuaia
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA "1 CEPBVICA»
PIYTUC Aucm 20
HppalOHAIbHBIX PaBHOCHJIBHOCTBH MPPALIMOHATBHBIX YPABHEHUA. METOIbI UX PEILICHUS
YpaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE

Tema 6.4 IlokazarenbHas
GbyHKIMSI, €€  CBOMCTBA.
IloxasaTenbHble ypaBHEHUS
Y HEpaBEHCTBA

Cogepxanue yueOHOTo MaTepuala

CreneHp ¢ DOpOM3BOJIBHBIM  JCHCTBUTENBHBIM  IOKazareneMm. OmnpezneneHue
MoKa3aTeJIbHOW (PYHKIIMU M €€ CBOMCTBA. 3HAKOMCTBO C MIPUMEHEHHEM MOKa3aTeIbHON
¢yHkuu. Pemenue nokazarenbHbIX YpaBHEHUH METOJOM YpaBHHUBAaHMsI [TOKa3aTesei,
METOZIOM BBEJICHUS HOBOW IEpEeMEHHOW, (YHKIMOHATBHO-TPA(QUIECKUM METOIOM.
Pemenne nokasareabHbIX HEPABEHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.5 Jlorapudm uucna.
CoiicTBa norapumMoB

Cogepxanue yueOHOTo MaTepuana

Jlorapudm uncna. CoiicTBa gorapudmon. Onepanus JorapuMUpOBaHUS

KombOunupoBanHoe 3anstue

Tema 6.6
Jlorapudpmuueckas
¢byHKLMsA, ee  CBOMCTBA.
Jlorapudpmuueckue

YpaBHCHH:, HCPABCHCTBA

Coneprkanue y4eOHOro MaTepuana

Jlorapudmuueckas ¢pyHKuus U ee cBoicTBa. [loHsaTHE TOrapupMu4eckoro ypaBHeHusl.
Omnepanysi NOTEHIMPOBAaHUA. TpH OCHOBHBIX METO/A pEIICHUS JorapupMUUECKUX
ypaBHEHM: (PYHKIIMOHAIBHO-TPaUIECKUNA, METO/I TOTEHIIUPOBAHMSI, METO ] BBEICHUS
HOBOM nepeMeHHo. Jlorapudmuuecknue HepaBeHCTBa

KombOunupoBanHoe 3aHsTHE

Tema 6.7 Jlorapudmsl B
IPUPOJIE U TEXHUKE

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mooyns)

[Ipumenenne  sorapupma. Jlorapupmuueckas coupans B npupone. Ee
MaTeMaTUYECKHUE CBOMCTBA

[IpakTHueckoe 3aHsTHE

Tema 6.8 Pemenue 3amad.
CrenenHas, moka3aTeiabHas

Coneprkanne ydeOHOro MaTepuana

CrenenHas, nokaszatenbHas U Jjorapupmuueckast yHkuuu. Penienue ypaBHeHU
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u norapudmuueckas | KomOuHMpOBaHHOE 3aHATHE 4
byHKIIUU Kontponbnas pabota 2
Pasnenr 7. DJaeMeHTHI 22
TeOPUMU BePOSITHOCTEH U
MaTeMaTH4eCKoi
CTATHUCTUKH
Tema 7.1 Co6mwitre, | Coneprxkanue yueOHOro Marepuaia
BEPOSTHOCTh coObITusA. | COBMECTHBIC ¥ HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHIA.
Cnoxenve M YMHOXEHME | YCIOBHAas BEPOSATHOCTb. 3aBUCHMbIE M HE3aBUCHMBIE COOBITHA. Teopembl O
BEPOATHOCTEN BEPOSITHOCTH ITPOU3BEICHUS COOBITHI
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 7.2 BepostHocTh B | Ilpogheccuonansvno-opuenmuposannoe cooepiricanue (cooeprcanue nPUKIAOHO20
npodeccuoHalIbHbIX M00yns) OK-01
3a1auax OtHocuTenbHAsT YacToTa COOBITHS, CBOMCTBO €€ ycToWuMBOoCcTU. (CTaTUCTHUECKOE
orpeeneHue BepoaTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 6
Tema 7.3  Jluckpernas | CopeprkaHue yueOHOro Marepuania
ciy4aitHas Benu4MHa, | Bunel cioyyaiinbeix BennuuH. OnpeneneHre TUCKPETHON CllydallHOM BEJIWYMHBI. 3aKOH
3aKOH €€ paclpeleICHUs pacrtpeaeseHns TUCKPETHON ClIy4yalHON BEeIMYHMHBL. Ee 4ncIoBble XapaKTepUCTUKH
KomOunupoBanHoe 3aHsTue 4
Tema 7.4 3anaun | ConeprkaHue yueOHOro MaTepuaa
MaTeMaTHYECKON [lepBuunast 00paboTKa CTAaTUCTHYECKUX JAHHBIX. UMCIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpennee apudmernyeckoe, MenuaHa, pazMax, aucrepcusi). Pabora ¢ Tabiunamu,
rpadukamu, TuarpamMmamMu
KomMmOuHMpoBaHHOE 3aHsTHE 4

21




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
a@ VUYPEXJIEHVE BbICIIIETO OBPA3OBAHMS PTYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

PIYTUC Aucm 22
Tema 7.5 Dnementsl Teopun | Buasl coObIThii, BepoATHOCTh cOObITHH. CIlIO)KEHHE M YMHOXKEHHE BEPOSTHOCTEH. 2
BEPOATHOCTEMN u | JJuckperHas ciiydaiiHasi BETUYMHA, 3aKOH €€ paclpeiesieHus. 3a1aud MaTeMaTH4YeCKOu
MaTeMaTHYECKON CTaTUCTHKH.
CTaTUCTUKH Kontponbnas pabota 2
Koncyabranuun 4
IIpomexyTounas arrecraums (Ik3amen) — 1, 2 cemectp 24
Bcero: ‘ 219

22




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
a@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHSI PIYTVC
Y «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 23

3. MeToanuecKkue yKa3aHus 10 NMPOBEACHUIO MPAKTHYECKUX 3aHATHI/JIAa00PaTOPHBIX
paodot

Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

— Uens u 3agaun yaeOHOM TUCITUTUTNHBI — TPEOOBAHMS K Pe3yIbTaTaM OCBOCHUS ydeOHOM
JUCLUIUINHBL

Y4eOHas AMCUUIUIMHA OPUEHTHPOBAHA Ha CIICAYIOLIHE LeITH:

— @opMupoBaHHE MPEICTABICHUN O MaTeMaTHKE KaK YHUBEPCAJbHOM SI3bIKE HAyKH, CPEICTBE
MOJIEIIUPOBAHHS SIBIICHUH U ITPOLIECCOB, 00 UIESIX U METOAaX MAaTEMaTHKH;

— pa3BUTHE JIOTMYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, aJITOPUTMHUYECKOM
KYJIBTYpPbI, KPUTUYHOCTH MBILUIEHUS] Ha YPOBHE, HEOOXOAMMOM [uIa Oyayiued npodeccHoHaIbHON
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

— OBJAaJACHUC MATCMATUYCCKUMH 3HAHHUAMHU U YMCHUAMU, HCO6XOI[I/IMLIMI/I B HOBCCILHCBHOﬁ JKH3HHU,
AJid U3YUYCHHA CMCKHBIX €CTCCTBCHHOHAYUYHBIX JUCHHUIUIMH Ha 633OBOM YPOBHEC U AUCHUILIIUH
Mpo(heCCHOHANPHOTO IHKIA, [UIsI TMONydeHHs o0pa3oBaHusl B o00macTax, He TpeOyrommx
yrIyOJICHHOM MaTeMaTHYeCKOH MOIrOTOBKHY;

— BOCIIMTAaHUC CPCACTBAMH MATCMATHUKU KYJIbTYPBI JTUYHOCTH, IMOHMMAHUA 3HAYUMOCTU MATCMATHKU
JUTS. HAYYHO-TEXHUUYECKOTO MPOrpecca, OTHONICHUS] K MaTeMaTHUKe KaK K YacTH OOIEYeNIOBeUeCKON
KyJIBTYpbl uYepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MAaTEMAaTUKH, 3BOJIIOLHEH MaTeMaTHYECKHX
uaei.

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

— 3HaAYeHHME MaTeMaTH4YeCKOM HayKu IJid pCIICHHA 3aJad, BO3HUKAIOMIUX B TCOPHU M IPAKTUKE;
IIMUPOTY U B TOXKE BPEMsl OIPAaHMYCHHOCTh NPUMEHEHHsS] MAaTEeMaTHUYECKHUX METONOB K aHAIM3Y H
MCCJICIOBAHUIO TIPOLIECCOB U SIBICHUI B IPUPOAE U OOIIECTBE;

— 3HA4YCHUC IIPAKTHKHU M BOIPOCOB, BO3HHUKAIOUIUX B caMoll MaTeMaTHKe JJIsL q)OpMI/IpOBaHI/ISI )41
pa3BUTUA MaTeMaTUYeCKOMN HAaYyKH,; UICTOPUIO Pa3BUTHA MOHATHA YKCJida, CO3AaHNd MAaTEMATUYECKOT' O
aHaJin3a, BOSBHUKHOBCHHSA U PA3BUTUA T€OMCTPUU;

—  YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEMAaTUYECKUX PACCYXACHUH, UX MPUMEHUMOCTH BO
BCEX O0JIACTSIX YEJIOBEUECKOH NesITEIbHOCTH;

—  BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPYKAIOLIETO MHUPa;

— BKJAJl POCCHUICKHX U 3apyOeXKHBIX YYEHBIX, OKa3aBIIMX HauOolblllee BIHUSHUE Ha pa3BUTHE
MaTEMAaTUKH.

Buabl npakTUYeCKUX 3aHATHI

IlpakTtuueckass paboTa BBIMOJHIETCS CTYACHTaMHM, MOJ PYKOBOACTBOM IPENOJAaBaTessl, KOMIUIEKCA

yueOHBIX 3aJlaHUil HalPaBJICHHBIX Ha YCBOCHHWE HAayYHO-TEOPETHYECKHX OCHOB y4eOHOW IMCIMIUIMHBL,

MpUOOpEeTeHNEe MPAKTHYECKUX HABBIKOB OBJAJEHUS METOAAMM IMPAKTHYECKOW paboThl C MPUMEHEHHEM

COBPEMCHHBIX I/IH(l)OpMaHI/IOHHLIX U KOMMYHUKAIIMOHHBIX TexXHoJorni. BrImomHeHus HpaKTH‘IeCKOfI

paloThI CTYAEHTHI IPOU3BOAAT B IMCHbMEHHOM BHIIE.

CTyneHT OoJDKeH:

3HATh/TIOHUMATh:

— 3HaueHME MaTeMaTHYECKOW HAayKd IJisi PEIIeHUs 3a/1ad, BO3HHKAIOIIUX B TEOPHHM U NPAKTHUKE;
IIUPOTY M B TO € BPEMs OIPaHUYEHHOCTb MPUMEHEHHUS MaTeMaTHYECKHX METOAOB K aHAIU3y U
MCCIIEIOBAaHUIO TIPOLIECCOB U SIBIICHUI B IPUPO/IE U OOIIECTBE;

— 3HA4YCHUC IIPAKTUKHW W BOIIPOCOB, BO3HHUKAIOIIWX B caMOM MaTeMaTHKe JJISL Q)OpMI/IpOBaHI/IH u
pa3BUTUA MaTeMaTUYeCKON HAaYyKH,; UCTOPUIO Pa3BUTHA ITOHATHA YKCiIa, CO3AaHNU MaTEMATUYCCKOT'O
aHaJn3a, BOSHUKHOBEHHUS M Pa3BUTHUSI TECOMETPUH;

—  YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTEeMAaTHUYECKUX PACCYXAECHUH, X MPUMEHUMOCTH BO
BCEX O0JIACTSIX YEIIOBEYECKOH NEesITEIbHOCTH;

—  BEPOSITHOCTHBIH XapaKTep pa3IMYHbBIX MPOIECCOB OKPYKAIOIIETO MUPA.

— Ilpaktuueckue 3aHATHS CIIOCOOCTBYIOT OoJiee TITyOOKOMY TIOHMMAaHUIO TEOPETHYECKOr0 MaTepuaia
yu4eOHOro Kypca, a TakkKe pa3BUTHIO, (OPMUPOBAHWIO U CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH
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COCTaBJIAIOIINX HpO(bGCCPIOH&]'ILHOﬁ KOMIICTCHTHOCTH CTYACHTOB. OcHoBoM IMPpaKTUKyMa
BBICTYIIAIOT TUITIOBBIC 3a/1avu.

3.1. TemaTuka u cofep:kaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

Tema 1.1: Llenp ¥ 3a1aun MaTEMATUKH IIPU OCBOCHHH CIICMHUAJILHOCTH. YKciia M BEIYUCICHUS.
Conepxanme: Lleap ¥ 3aj1ayl MaTEeMAaTHKW MPU OCBOCHHMH CHEIUAIbHOCTH. ba3oBble 3HaHUS U

YMEHHS 110 MATEMATHUKE B IIPODECCUOHAIILHON U B IIOBCEAHEBHOMN AesaTenbHocTh. JelicTBus Haa

HOJIOXKUTCJIIBHBIMHY M OTPUIIATCIIbHBIMHU YU CJIAMH, C OOBLIKHOBEHHBIMHU U ACCATUYHBIMU ,Z[DO6$IMI/I.

JlelicTBUSA cO cTeneHsAMU, GOPMYJIBI COKPALLIEHHOTO YMHOKEHUS.

Tema 1.2: [IporieHTHBIE BEIYUCICHNA. Y PABHEHUS U HEPABEHCTBA.

CO,[[ep)KaHI/ICZ IIpocThlie IPOLCHTHI, Pa3HbIC cIocoObl UX BBIYKCIEHUS. JIMHelHbBIE, KBAJIpaTHEIE,
,I[DO6HO'J'IPIH€I>1HBIC YPAaBHCHUA U HCPABCHCTBA.

Tewma 1.3:IIporieHTHBIE BEIYMCIICHUS B HDOd)eCCHOHaHBHBIX 3ajaydyax.

CO,[[ep)KaHI/ICZ IIpocThic )41 CJIOKHBIC IIPOLCHTHI. IIpoLicHTHBIC BBIYMCJICHUA B

apodheCCHOHAIILHBIX 3a/1a4yax.

Tema 1.4:Pemenne 3amau. BXoqHOW KOHTPOIIb.

Conepxkanne: BoluucieHuss u npeoOpa3oBaHusi. YpaBHEHHs M HepaBeHCTBa. ['eomerpus Ha

IUIOCKOCTH.
Tema 2.1:0OcHOBHBIE IOHATHSA CTEPEOMETPUHN. PaciionokeHne mpsIMBIX U INIOCKOCTENR

COI[ep)KaHI/ICZ IIpeamer crepeomerpun. OCHOBHBIC ITOHSTHSA (TO‘lKa, npsamas, IIJIOCKOCTH,
HDOCTDaHCTBO). OcHOBHBIE aKCHMOMEI _cTepeoMeTpur. llepecekaromumecs, IapajlieIbHbIC U
CKPENIMBAKOIIMECS MPSAMBIC. YTOd MEXKIY IPSIMBIMUA B OpOCTpaHCTBE. llepneHauKyISpHOCTh
npsMbIX. OCHOBHBIE TPOCTPAHCTBCHHEIS d)I/IFVDH.

Tema 2.2:I1apajuieIbHOCTH OPSIMBIX, IIPSAMOM U IUIOCKOCTH, IUIOCKOCTEN

Conepkanne: [lapamienbHble mpsMas W IJIOCKOCTh. Ompenenenue. [lpusznak. CBOHCTBa.

[Mapaiutensabie mwiockoctu. Omnpenenenue. Ilpusuak. CsorictBa. Terpadap M ero dJIEMEHTEHL

[Mapayutenenumnenx m ero diueMeHThl. CBOWCTBA NPOTHMBOIOJOXKHBIX TpaHEH ¢ AWAroHalel

napaanenenunena. IIocTpoeHrne OCHOBHBIX CEUCHUN.

Tewma 2.3:IlepneHINKYIIPHOCTS OPAMBIX, MPSIMOHN U MIOCKOCTH, INIOCKOCTEH.

COI[Cp)KaHI/ICZ IlepnenaukyaspHble Opsmble. IlapamienbHble OpsSMble, MNEPIEHANKYISIPHBIE K
ILIOCKOCTH. IIpu3HaK NEPIEHANKYIIPHOCTH MPSMON U IIJIOCKOCTH.

Tema 2.4: [leprieHaukyistp M HaKIOHHAL. TeopemMa 0 TpexX MepIreHaNKVIIpax.

Conepxxanue: [lepneHauKynsap U HakIoOHHAs. Teopema 0 Tpex NEepHeHAMKYIApax. YIoJ MeXIy
OpsAMON M TUIOCKOCTBIO. YTOJ MEXJy MIOCKOCTAMH. [lepneHINUKYASIpHbIE NJIOCKOCTH.

PaccTosiHus B MpOCTPAHCTBE.

Tema 2.5:KoopanHaTel 1 BEKTOPEI B IPOCTPAHCTBE.

CO,Z[Cp)KaHI/ICZ JlekapTOBEI KOOPJAMHATEL B IPOCTPaHCTBE. BeKTOpEl B pocTpaHcTBe. CIIOKEHUE U
BBIUMTAHHC BEKTOPOB. YMHOKCHHE BEKTOpa Ha 4ncio. CKaldIpHOE MPOMU3BEIACHHE BEKTOPOB.
[IpocTteiilne 3aa4u B KOOpAMHATAX.

Tema 2.6:IIpsiMBIe M MIOCKOCTH B IPAKTHYSCKUX 3aJa4ax

ConepmaHHe: BzanMHOE pacmojiokeHHe NPsSMBIX B IpocTpancTBe. IlapaienbHOCTE IPSIMOM K

IUIOCKOCTH, TIapalIeIbHOCTh INIOCKOCTEH, MEPICHANKYIIPHOCTL IIOCKOCTEH. PacmonorkeHue
24
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OpAMBIX H IUIOCKOCTEH B OKpVYXKaromeM MHPC (HDI/IDOILC, APXUTCKTYPC, TCXHI/IKe). Pemenue

OPAKTUKO-OPHUCHTUPOBAHHBIX 3aa4.

Tema 2.7:Pemenne 3amay. IIpsaMbele U IIOCKOCTH, KOOPIMHATEL U BEKTOPEI B IPOCTPAHCTBE.

Coneprkanne: PacnosioxkeHue NpsiMbIX U IJIOCKOCTEN B mpocTpaHcTBe. [lepneHaAnKyasipHOCTb U

IapaJUIENILHOCTh IPSAMBIX M IJIOCKOCTEN. JIeKapTOBEI KOOPAMHATEI B IpOoCcTpaHCcTBE. BEKTOPEI B
npoctpadcTBe.  CloKEHHE UM BBIYMTAHME BEKTOPOB. YMHO)KEHHME BEKTOpa Ha  YHCJIO.
KoopauHaTel BEKTOPA.

Tema 3.1:Tpuronomerpuueckrie (PYHKIMU IPOU3BOJHHOIO VIja, YHCIIA.

Co;[epn(aHHe: Paguannas mepa yriaa. IToBopoT TOYkH BOKPYT Hayajia KoopamHat. OnpencncHue
CHHYCa, KOCUHYCa, TAHI'CHCA M KOTaHI'e€Hca. 3HAKHM CUHYCca, KOCUHYCA, TAHIeHCca M KOTAHI€HCa 110

YCTBCPTAM. 3aBUCHMOCTh MEXKIY CHMHYCOM, KOCHMHYCOM, TAHI'CHCOM MW KOTAHICHCOM OJHOTO H

TOrQ K€ yrjia.
Tema 3.2:OCHOBHBIEC TPUTOHOMETPHYECKHE TOKJIECTBA.
COI[ep)KaHI/ICZ TpuronoMeTpuyecKue TOXICCTBA. HD606DaSOBaHI/IH POCTESHIITNX

TPUTOHOMETPHYECKUX BhIpakeHUN. CUHYC, KOCUHYC, TAHI'CHC M KOTAHI'€HC YIJIOB O U - 0.
Tewma 3.3:TpuronoMeTpuyecKrue d)VHKHI/II/I HX CBOMCTBA M FDad)I/IKI/I.
Conep;xaHI/Ie: O06JacTh oIpeAcICHUs W MHOXECTBO 3HAYCHHN TPUTOHOMETPHUYCSCKHUX d)VHKHI/Iﬁ

YETHOCTh, HEUETHOCTh, IEPUOANYHOCTh TPUrOoHOMeTpruecknX (yHkiumili. CoiicTtBa ¥ rpaduku

GVHKIIMA Vv = c0s X, V = sin X, Vv = tg X, v = ctg x. Cxarve u pacTsmkeHue rpadukoB

TpuroHomerpuyeckux Gyaximii. [Ipeodpaszosanue rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIUI.

Tema 3.4:00paTHBIE TPUTOHOMETPUYECKHE (DVHKIIUN.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5:TpuronomeTpryeckue ypaBHEeHHs 1 HEPABEHCTBA.

Copneprkanue: YpaBHEHHE COS X = a. YpaBHEHHME Sin X = a. YpaBHEHHe tg X = a, ctg X = a.
Penenue TPUTOHOMETPUYECKHX YpaBHEHUN OCHOBHBIX TUIIOB: npocrennme

TPUTOHOMCTPHUYCCKHUEC YPABHCHUS, CBOAAIMMECA K KBaJAPATHBIM., PCIIACMBIC Pa3JIOKCHHCM Ha

MHOXUTENN, oqHopoaHbIe. [TpocTeiinine TPUrOHOMETPUUECKNE HEPABEHCTBA.

Tema 3.6:Pemenne 3amau. OCHOBBI TPUTOHOMETPUH. TpUTOHOMETPpHUYECKHE (DVHKIIUH.

Coneprxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. Pemenue

TPUTOHOMETPUYCSCKMX YPABHEHHMN M HEPABEHCTB B TOM YHCJIE C MCHOJIbL30BAHMEM CBOMCTB
byHKIIHH.

Tema 4.1:ITousiTHe Tpou3BoAHON. PopMYIIEI M IIpaBuaa UG OEPEHIIMPOBAHU.

Copnepxanmne: [lpupamenue aprymenta. [lpupamenue dyHKIMW. 3amauu, OPUBOJAAIINE K

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynsl mnddepennuposanus. [Ipasria muddepeHnnpoBaHus.
Tema 4.2:I1ousiTre 0 HenpephIBHOCTH (PVHKIIMH. MeToI HHTEPBAIIOB

Conepxanne: l[loHarue HenmpepbiBHOW ¢yHKIMU. CBoWcTBa HenmpepblBHOW (yHKIMU. CBs3b

MEXKAY HENPEPBIBHOCTHIO H )II/Ide)eDeHIII/IDVeMOCTI)IO CbVHKI_[I/II/I B TOYKEC€. A.]'II‘ODI/ITM PCIICHUA

HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 4.3:'eomerpryeckuii © GUINYESCKUNA CMBICII IIPOU3BOIHOM.
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Conepxanne: ['eoMeTpHYeCKUN CMBICT MPOWU3BOMHOW (YHKIIMKU — YriaoBod kodddumment

KacareJapbHou K rpaduky GVHKIMUA B TOYKE. YpaBHEHHUE KacarelbHOU K rpaduxky GYHKIUH.

AJTopuUTM cOCTaBIEHUs YpaBHEHUS KacaTelbHON K rpaduky dyHknnu v=1{(x).

Tema 4.4:MouoToHHOCTE QDYVHKIMHA. TOYKHU IKCTpEMYMA.

Conepxanne: Bo3pactanue u yObiBaHWE (DYHKIIMM, COOTBETCTBUE BO3pACTaHUS M YOBbIBAHUS
(OYHKIMY 3HAKY MPOM3BOAHOM. 3aJayu Ha MAaKCUMYM M MHHHMYM. AJTOPUTM HCCJIEIOBAHMS
(OYHKIIMY ¥ HOCTPOESHHUS €€ rpauKa ¢ IOMOIIBIO IPOU3BOIHOM.

Tema 4.5:HUccnenosanue ¢yHKINN U IOCTPOESHUE IPaUKOB.

Conepxanmne: UccnenoBanne GyHKIIMM HA MOHOTOHHOCTD M IIOCTPOCHHE IPa)UKOB.
Tema 4.6:Hauboblliee © HaMMeEHbIlee 3HAYCHUS DYHKIIUU.

Conepxanne: HaxoxaeHne HawOOJBIIEr0 W HAUMEHbBIIETO 3HAYCHHWH (YHKIUH, OCTPOCHHE

FDad)I/IKOB C UCIIOJIB30BAHHECM allrapara MaTéMaTu4CeCKOro aHajiunsa.

Tema 4.7:HaxokJIeHHE ONTHMAILHOIO PE3YIHTATA C ITOMOIILI0 MMPOM3BOAHON B IMPAKTHYECKHUX
3a/1a4ax.

Conepxanue: HanMeHbliiee 1 HanOoJbliee 3HaYeHUE QYHKIIMH.

Tema 4.8:I1lepoobpasnasg dyHkImH. IIpaBuaa HaX0KAEHHUS IIEPBOOOPAZHBIX

Conepxkanne: O3HAKOMJICHUE ¢ TOHATHEM HMHTErpaia U MepBooOpasHoi s dyHKmuu y=f(X).

Perenye 3a1a4 Ha CBsI3b EPBOOOPA3HON M €€ IIPOM3BOAHON, BEIUMCICHUE EPBOOOPA3HON I

nanHor dyakumu. Tabnuna dopMmyia JUisd HaxOXIeHUs nepBooOpasHbix. M3yyeHue npasuia

BBIYHMCIICHUS IEPBOOOPA3HON.

Tema 4.9:ITnomans kpuBoauHeHol Tpaneunn. Popmyna Herorona — JleitOHuIa.

Copaepxxanue: 3ajlauyd, OPUBOJASIINE K NOHATUIO OOPEIECIEHHOTO MHTErpajla — O BBIYMCICHUU
IIOIIAAN KPUBOJIMHEMHON Tpanenuu. IToHsTHe onpeaenéHHOro HHTerpana. [ 'eoMeTpuueckuii u
(hU3HYECKU CMBICT onpeaeeHHoro uurerpaaa. @opmyna Herorona — JleiOHuIa.

Perenue 3a1a4 Ha MpUMEHEHNE UHTETpalla JJIsl BEIYUCICHHS (PU3NYECKUX BEIHUMH U IUIOMIAeH

Tema 4.10:Penrenne 3amau. [IponsBoHas 1 nepBoodpa3Has HVHKIINHA.

Conepxxkanne: DopMmynsl  u mpaBuna auddepenimpoanus. HccaempoBanue QGyHKIUMNA ¢

HOMOIIBI0 Ipom3BoaHOi. Hamboiplllee W HauMeHblllee 3HAYeHWS (GVHKIMH. BeluncieHue

nepBooOpas3Hoi. [IpuMmeHeHne mepBooOPa3HOI.

Tema 5.1:IIpu3ma, mapaiienenumnes, KV6, novupamMuaa 1 uX CCUCHU .
CO,Z[ep)KaHI/ICZ [Ipu3zma (HaKJ'IOHHaH, apamas, HDaBI/IJ'IBHa}I) U _e€ saeMeHTHl. [lapamnenenumnes.
CBo¥icTBa IPSIMOYIOJbHOTO HapauicACHuIe/a. KV6 ITupamuga u e€ sneMeHThl. IlpaBuiabHAsS

nupamuaa
Tema 5.2:1TpaBuipHbIE MHOTOTPAHHUKU B )KU3HHU.

Conepxkanme: Ilmomans  MOBEPXHOCTH  MHOTOTPAaHHHWKOB.  [IpocTeifmme KOMOWHAIUU

MHOT'OI'PaHHUKOB. BrrunciaeHne 2JIEMEHTOB IOPOCTPAHCTBEHHBIX d)I/IFVD (pé6pa, JAuaroHajiu,

VI"J'IBI). HDaBI/IHBHI)Ie MHOTI'OI'PaHHUKH.

Tema 5.3:I1{unuaap, KOHVYC, Iap U UX CEUEHU.

CO,Z[Cp)KaHI/ICZ Ilunuuap, KOHYC, cd)epa u_1map. OCHOBHBIC CBOHCTBA IPSIMOIO KPYTOBOTO
OUJIMHAPA, MOpAMOI'0 KpPYIroBOT'O KOHYCA. I/I306DaH(CHI/IC TCHI BpalllCHUA Ha IIJTOCKOCTH.
[IpencraBneHue 00 yceu€HHOM KoHyce. CeueHHs KOHyca (HaDaHJ'IeJ'IBHOC OCHOBAHUIO H
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OPOXOIIIEEe Yepe3 BEPIIMHY), CeUeHHU INUIMHApPa (OapajuleIbHO W MHEPIEHAUKVIAPHO OCH),

ceuyeHugx 1mapa. Pa3sépTka NUiInHIpa ¥ KOHYCA.

Tema 5.4:00beMBI ¥ IUIOIIAIN HOBEPXHOCTEN TEI.

Copnepxanne: OO0beM OPSIMOYTOJBHOTO mapauienenunena. Oobem kyba. OObeMbl mpsMoi

OpH3Mbl M uanaApa. O0beMbl nHpaMuabl U KoHyca. O0beM iapa.

Tema 5.5:IIprMepbl CHMMETPHI B IPO(ECCUH.

Coneprxanue: [IoHITHE O CHMMETPUH B MPOCTPAHCTBE (IIEHTpaIbHAas, OCeBas, 3epKaabHas).
O06001IeHe TPEACTABACHUNA O NIpaBWILHBIX MHOIOTDAHHHKAX (TeTpasap, KyO, OKTasiap,

noaeKasap, ukocadnp ). Ilpumepsl cMMMETPHU B PO ECCUu.

Tema 5.6:Pemenne 3amau. MHOTOTpaHHUKH U TEJIA BPAIICHUS.

Conepxanne: O0beMbl U IIIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHUS.

Tema 6.1:Crenennas dbvHKUMI, ee cBoiicTBa. [IpeoOpa3oBaHue BBIPAKEHUN C KODPHSIMHU h-OU

CTCIICHH.

Coneprxanue: [IoHsATHE KOPHS N-0i CTENEHU U3 JEHCTBUTEIBHOTO ynciaa. DYHKIUU y = r{/i uxX

CBOMCTBA M I‘Dad)I/IKI/I. CBoiicTBa KOpHS N-OM CTCHCHH. HD€O6D330BEIHI/I6 HppalnOHAJIIbHBIX

BBIPKEHHUM.
Tema 6.2:CBoiicTBa CTEHNEHU C PAMOHAILHBIM U IEHCTBUTEILHBIM HOKA3aTEIISIMU.

Conepxanne: [IOHATHE CTENEHW C pPAaNMOHAIBHBIM TOKa3aTesneM. CTeneHHbIe (QYHKIMH, HX

CBOMCTBA U rpaduKu.

Tema 6.3:Pemrenne nppantnoHAILHBIX VPABHEHHUH .

Coneprkanrie: PaBHOCHIBHOCTh HPPAIIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHHUS.

Tema 6.4:I1okazarensHast dyHKIUSA, ee cBoiicTBa. [loka3arenpHbIE YPABHEHUS M HEPABEHCTBA.

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOWM3BOJLHBIM _JICHCTBUTENBHBIM _moKazaTteneM. OnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I M _ec CBOWMCTBA. 3HAKOMCTBO C NPUMCHCHHEM N0KA3aTSIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCIbHBIX HCPABCHCTB.

Tema 6.5:Jlorapudm umciaa. CBoiicTBa JorapudMos.

Conepsxanne: Jlorapudwm uncna. CpoiictBa jJorapudmon. Onepaius jorapudMupoBanHus.

Tema 6.6:Jlorapudmuueckas  GyHKIUI, ee  cBoiicTBa. JlorapudMuueckue ypaBHEHMS,
HEPABEHCTBA.

Conepxanne: Jlorapubmudeckas ¢GyHKIMS U ee cBoicTBa. lloHaTHe JorapudMuueckoro
ypaBHeHHa. Onepanus MOTEHIUPOBaHHUS. TpH OCHOBHBIX METOAA PEUICHHUS JOrapu(PMUUECKHX
ypaBHEHHUH: (QYHKIIHOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHUs, METO] BBEIECHHS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7:JlorapudMbl B TIPUPOJIE Y TEXHUKE.

Conepxxanne: [lpumenenue gorapudma. Jlorapudmudeckas cnupans B mpupone.  Ee

MaTeMaTHYECKHE CBOMCTBA.

Tema 6.8:Pemecnne 3agau. CteneHHas, IOKa3aTelbHasl U JIOFaDI/Id)MI/I‘-ICCKa}I d)VHKHI/II/I.
CO,Z[Cp)KaHI/ICZ CrencHHas, IOKa3aTeIbHAs U J'IOI‘aDI/I(bMI/IquKa}I d)VHKUI/II/I. Penienre ypaBHEHUMN.
Tema 7.1 ICO6BITI/IG, BCPOATHOCTD coObITHs. CIIOKEHUE U YMHOKEHHUE BEPOSITHOCTEH.

27



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 28

CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TGODGMLI O BEPOATHOCTH CYMMBbI COOBITH. Y clIOBHAS

BCPOATHOCTD. 3aBHCUMBIC U HE3aBUCUMBIEC COOBITHS. TGODGMBI O BECPOATHOCTH IIPOU3BCACHUA

COOBITHH.
Tema 7.2:BepostHOCTE B ITpodheCCHOHAILHBIX 3a/1a4axX.

OTHOCHUTENLHAS YacTOTa COOBITHA, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE OIPENEIIEHUE
BEPOSITHOCTH. OIIEHKA BEPOSITHOCTU COOBITHSL.

Tema 7.3:AuckpeTHas ciydaliHas BEIMYMHA, 3aKOH €€ paclpeacIcHHUs.

Buapl  cnyualigeix  BenuuuH.  OnpenelieHne AWMCKPETHOM CIyJYalHOM BEIWYMHBL 3aKOH

pacupeleseHus JUCKPETHON Cay4arHON BeINYMHLL. Ee UnCI0BLIE XapaKTEPUCTUKH.

Tema 7.4:3agaun MaTeMaTHUYECKON CTATUCTUKH.

IlepBuuHasg o00pabOTKA CTATUCTUYECKHMX JAHHBIX. YMCIOBBIE XapaKTEPUCTHKU (cpemHee

apudMeTHUECKOE, MeEIMaHa, pasMax, jaucoepcus). Pabora ¢ Tabmumamu, rpad@uKaMu
nMarpaMMamu.

Tema 7.5:D1eMEHTEI TEOPUH BEPOATHOCTEN M MaTEMATHUYSCKON CTATUCTUKM.

Buabl coObITHIH, BEpOITHOCTHh cOObITHH. Cio)KeHHE M YMHOXXKEHHE BepoATHOCTEN. JIMCKpeTHas
clyyaiiHas BEIUMYMHA, 3aKOH €€ paclpeaeneHns. 3a1aud MaTeMaTHIYECKON CTATUCTUKH.

4. ®oHA OLEHOYHBIX CPEICTB JUCHUNINHBI

4.1 KoHTpoOJIb M OLlEeHKA PE3yJbTaTOB OCBOCHHUS O0IIE00pa30BaTEIbHON TUCIUTLIMHBI
pacKpbIBAIOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBJIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIMH M0 pa3ieiaM U TeMaM COepKaHUs y91eOHOTro MaTepHaa.

Ko komMnerenuun Pa3nen/Tema Tun oleHOYHBIX MEepPONIPUATHS

OK-01 Bce paznensr YcTHBIH onpoc

WNunuBuyansHas caMoCTosITeNbHas pabora
KontponsHas padorta

BrimonHeHue sK3aMeHaOHHbIX 3aJaHUH

4.2. KOHTpOJ’IbHO-HE}MepI/ITeJ'IbHI)Ie MaTepuaJibl BRJIKYAIOT:

4.2.1.(I)0H)1 OLCHOYHBIX CPEACTB AJIA BXOJIHOI'0O KOHTPOJIA

BxoaHO# KOHTPOJIb COCTOUT W3 3aJlaHHi, B3SATHIX M3 OTKphITOro O6anka OI'D u BIIP mo
MareMarvke. Ha BhImojgHEeHUE 3aaHuil BXOJAHOTO KOHTpoJis naerca 1 akagemuueckuil yac (45

BxomHOI KOHTPOIIb COCTOUT UX 2-X YacTe: 00s13aTeIbHOM U TOTIOTHUTEIHHOM.

OOs3aTenbHasl YacTh COACPXKUT 3a/laHus MHHHMAIBHOTO 00s3aTENHOTO  YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BeIMOTHEHUH 3aAaHUN TPEOYETCs MPEICTAaBUTh X0/ PEIICHUS M yKa3aTh MOJY4YEeHHBIH
oTBeT. [IpaBUIbHO BBITTOJIHEHHOE 3a7]aHUE W3 00S3aTEIHHON YacTH OIICHUBAETCS B OJWH OaJlT;
MPAaBUJILHOE BBIMIOJIHEHUE 3aJaHUi JTOTIOJHUTENHHOM YacTu olleHuBaeTcs 3 Oamiamu wmm 1-2
OasamMM 3a YaCTHYHOE pelIeHHUE.

bambl, moydeHHbIE 3a BCE BBINIOJIHEHHBIE 3a1aHUS, CYMMHUPYIOTCS.
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IlIkana nepeeoda 6annoe 6 ommemku no NAMUOGANILHOU CUCEMeE

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3aoanusn 6xX00H020 KOHMPOJIA

Oo0a3aTeIbHAd YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLLL OMEemM U3  UYemovlpex
NPEeOI0IHCCHHBIX:

1. (1 6amn) Packpoiite popmyrny COKpalieHHOTO YMHOXEHUS a’-b?:
A) a%-2ab+b?B) (a-b)(a+b); B) a’+2ab-b% I') (a-b)(a-b)
2. (1 6ayn) [Inomaap TpeyrodpHUKA BEIYUCISAETCS 11O hOpMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 0

3. (1 6amr) Kakoe u3 cieayromux 4rcell 3aKI0YeHO MEXTY YMCIaMu 17 4 8

A)0,4;B)0,5;B)0,6;T) 0,7
4. (1 6amn) Hansl rpaduku pynkuuii. Kakas popmyna coorBercTByet rpaduxy 3):

1) N 2) 3)

17) | ol 1 of 1

1 9
A)y 2 X.

; ) y=x+5.

x_6B)y:x2_8x+11B)y: n

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.
1 11
5. (2 6anna) Beraucnure: 2 5

6. (2 Gamwra) Pemmre ypasrenue X°-7x+10=0. Eciii ypaBHeHHe HMeeT Goiee OJHOTO
KOPHSI, B OTBET 3alUIIATE MCHBIIIHIA U3 KOPHEH.

7. (2 6amna) [Jns pemonTa Tpebyercs 57 pynoHoB 060eB. Kakoe HauMeHbIIee KOJIUIECTBO
nauek OOOWHOTO Kiiess HYXHO JJIsi TaKOro PEMOHTa, eciu | mauka Kies pacCuyuTaHa Ha 5

PyJIOHOB?
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8. (2 6amma) Breicora BH napamnenorpamma ABCD genut ero cropony AD Ha oTpesku
AH=2 u HD=32. [uaronans mnapamienorpamma BD pasna 40. Haiigute momans
napaiesiorpaMma.

JlonoJHuTeIbHAA YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE PEUIeHUA U NOJIYYEHHbLI
omeem.

9. (3 6ayma) Ppi6010B pOIUIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX 10
TEYEHUIO PEKH, 3aTeM OpOCHUII SIKOPb, 2 Yaca JIOBWJI pbIOy U BEpHYJICS 00OpaTHO uepe3 5 4acoB OT
Ha4dajla myTCICCTBUA. Ha xakoe PacCTOAHUEC OT MPHUCTAHU OH OTIUIbLI, €CJIN CKOPOCTh TCUCHUA
peKu paBHa 2 KM/4, a COOCTBEHHasi CKOPOCTb JIOAKH 6 KM/4?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHuA
OtBer b b B A 2,7 2 12 816 8

4.2.2 @DoHJ O1LIEHOYHBIX CPpEaCTB AJIA TEKYIIEr0 KOHTPOJIsA

Texymuii KOHTpOJIb NMPOBOJATCS BO BpEMs ayAMTOPHBIX 3aHATHM II0 MaTeMaTHKE B
COOTBETCTBUHM C Y4YeOHBIM IUTaHOM H paboueir mporpammbl OJ] «Marematuka» 1O BceM
pasnenaM nporpamMmsel. TeKylui KOHTpPOJIb COCTOMT M3 JBYX YacTel: TEOPETUYECKOW U
npaxkTudeckoi. IIpu aToM oOyuaroniyecs noay4aroT 1B€ OTMETKH.

TeopeTnueckas 4acTb MPOXOTUT B (DOpME YCTHBIX OTBETOB: OOYYAIOLIUECS BBITATHBAIOT
MATh KAapTOYEK C BOMPOCAMHU, JAIOT TMOJHBIM OTBET (CO CIHUCKOM BOIPOCOB OOydYaromiuecs
3HAKOMSITCS B Ha4Yalle U3y4eHUs pa3ziena).

IIkana nepesooa 6a1106 6 ommemKku no NAMUOANIbHOU CUCHEME

Ommemka Konuuecmeo éepuvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowio) 4

«3» (omauuno) 5

3amaHns MPaKTHYECKOW YacTH (KOHTPOJIbHBIC PAaOOThI) YaCTUYHO B3STHI M3 OTKPBITOTO
0auka EI'D u BIIP no maremaruke.

Ha BeImosTHEHHE KOHTPOJIBHOW pabOTHI MO MaTeMaTuke Aaercs 1 akamemuueckuit dac (45
MHUHYT).

KonTponbhas paboTa cocTout ux 2-X yacteid. B nepBoii yactu nmpearaercsi BHIMOIHUTD 4
3a/laHusl — BBIOpPAaTh TPAaBUIBHBIM OTBET M3 YETHIPEX MPEAJIOKEHHBIX. Bo BTOpoil Wactu
TIpeIaraeTcs BBIMIOIHUTD 6 3a1aHuid — OPOPMUTH X0 PEIICHHS U 3aITMCaTh MOJYYCHHBIA OTBET.

3a mpaBWIbHOE BBHIMOTHEHHE JIOOOTO 3aJaHUs MEPBOM 4YacTH OOydYarOIIUKCS TOIydaeTr
onuH Oamna. [IpaBuiibHOE BBITTOTHEHHUE 3aJJaHU BTOPOM YacTH OIlEHWBaeTcs 2 OayamMu uiu 1
0asIoM 32 YaCTUYHOE pelleHUE.
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BaJ'IJ'IBI, IMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHusd, CYMMUPYIOTCS.

IlIxkana nepesooa 6an1106 6 ommemKku no NAMUOANTLHOIU cCUCeMe

Ommemxka Yucno 6annos,

Heo0x00umoe 0111 NOJIYYeHUss OMMEmKU

«3» (y0os.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

4.2.2.1 Konmponavnasa paooma no meme: «llpamvie u nnockocmu, Koopounamaul u 6eKmopbol

A w o

o

© o0 N o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

6 npocmpancmee)

Teopernyeckue BONPOCHI:

Cdopmynupyiite Teopemy [Iudaropa.
[Tepeuunciure OCHOBHBIC (PUTYPHI B TPOCTPAHCTBE.
[epeuncnure criocoObl 3aaHUs TNIOCKOCTH.

[Iponomxure Tteopemy: «Ecim omHa w3 JOByX — HapajUIeIbHBIX
NEPIEeHIUKYIAPHA MIOCKOCTH, TO...».

HpOI[OJ'DKI/ITe TCOpEMY: «Ecmm ABC MMapaJlJICJIbHBIC IINIOCKOCTHU IMEPECEKAIOTCS
TO...».

ChopmynupyiiTe onpeneraeHue AByrpaHHOTO yIia.
Packpoiite moHATHE «YTOJ MEXKIY MPSIMBIMI.
[Tepeunciure B3aMMHOE PACIIOIOKECHUE ABYX MPSMBIX B POCTPAHCTBE

Kakne MMPAMBIC HA3bIBAKOTCH MTAPAJUICIIbHBIMU B HpOCTpaHCTBe?

. Kakue npsimple Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAaHCTBE?

Kakue MMPpAMBIC HA3bIBAIOTCS NICPIICHAUKYIIAPHBIMUA B HpOCTpaHCTBe?

IIPSAMBIX

TpEThEN,

[lepeuncnure B3aMMHOE PaCIOIOKEHNE PSIMON U TJIOCKOCTH B ITPOCTPAHCTBE.

PackpoliiTe MOHATHE «YTOJl MEXAY MPAMOM U TUIOCKOCTBIO.

Packpoiite NOHATHE «1apauIeIbHOCTD IPSIMON U INIOCKOCTH.

Packpolite noHsATHE «IEPIEHAUKYIAPHOCTD NPAMOU U IIJIOCKOCTHU.
Ilepeuncnure B3aMMHOE PACIIOIIOKEHHUE IBYX IUNIOCKOCTEW B IPOCTPAHCTBE.
Packpolite NoHATHE «YroJl MEXKAY IIIOCKOCTIMI.

Packpolite MOHATHE «I1apaJuIeIBHOCTD IIIIOCKOCTEM.

Packpolite OHATHE «IEPIEHAUKYIIPHOCTD IUIOCKOCTEN.

Kak HaiiTu paccTrostHie OT TOUKH 0 NPSIMOii?

Kak HaiiTu paccTostHie MEXAY IPSIMBIMU?

31




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 32

22. Kak HaliTH pacCTOSTHUE MEXKY IJIOCKOCTAMU?

23. Tlponomkute onpenencaue: «llepneHAuKyIsp — 3TO...».

24. TlponomxkuTte onpenenenue: «HakiaoHHas — 3T10...».

25. IIponomxkute onpenenenue: «IIpoekius HAKITOHHOM — 3TO...».

26. IlepeuncnnTe CBONCTBA NMapaieIbHOTO MPOSKTUPOBAHHUS.

27. VI3 9ero cocTouT MpsSIMOYTOJIbHAS CHCTeMa KOOPJMHAT B MPOCTPAHCTBE?
28. Ecnu Touka JIeXKHT B IJIOCKOCTH XY, KaKasi KOOpAUHATa y Hee HyleBas?
29. [IpuBenute mpuMep KOOPAUHAT TOUKU A, KOTOpast JICKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOPY.

31. Kakue BeKTOpBI HA3bIBAIOTCS KOJTHHEAPHBIMU?

32. Kakue BeKTOPbI Ha3bIBAIOTCS MEPIIEHIUKYISIPHBIMU?

KonTpoabLHas padora

IlepBas yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHbLLl Omeem U3 UYemovlpex
npeo10IHCceHHbIX.

1. (1 6amn) PacmmdpyiiTe kpaTKyro 3amuck: a€ f.

A) TouKa a MPUHAIJICKHUT TUIOCKOCTH [§; b) Touka a mpuHaJIeKUT mpsmoii §; B) npsmas a
MIPUHAJICKUT TUIOCKOCTH f3; ') mpsiMast & mepecekaeT IIOCKOCTh 3.

2. (1 6amn) [psmeie AB u CJ] ckpemuBarotcsi. Kakoe pacnonoxkenue umerot npsimbie AC
u BJ1?

A) napannensHsle; b) nepnenaukynspusle; B) ckpemupatores; [') nepecexkarorcs.

3. (1 6amm) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonnuHeapHbie?

A) a, B; b) ¢, B; B) a, ¢; I') koymuHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hawer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro OTpe3Ka
apnsercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropast yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLI OMEEN.

5. (2 6anna) Yepes koHubl otpe3ka AB u ero cepenuny M mpoBeneHbl napaijiefibHble
npsMble, epeceKarolIne HEeKOTOPYIO MIIOCKOCTh B Toukax Aj, B1 u M. Haiinute nnny otpeska
MM, eciu oTpe3ok AB He nmepecekaeT miockocTh U eci AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsameie AC, AB u A/l nonapuo nepneHaukynsipasl. Haitnute orpezox CJI,
ecmu AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 OGamma) (2 Oamma) Jlawer BekTopbl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
NIPOM3BEICHUE BEKTOPOB.
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8. (2 6anmna) Haueptuts kyo ABCIHA1B1C1/11. [TocTtpouts Touky KEAB, Touky ME//1;C,
otpe3ok PEEA1B;C;.

9. (2 6amna) [Ipu KakuX 3HAYEHUSIX /7 BEKTOPbI

a(4,n,2), B(1,2,n) nepnenuKyIsSpHbI?

10. (2 Oamma) Odopmure nuct Oymaru A4 BepTUKAIBHBIMH, TOPU30HTAIBHBIMH,
HAKJIOHHBIMH JIMHUSIMHU, HCIIOJTB3YSI Pa3HbIC IIBETOBBIC OTTCHKH.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3ajaHus
OtBer B B A B 7,1 15 -30 - -1 -
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4.2.2.2 Konmponavnasa paooma no meme: OCH08bl MPU2OHOMEMPUU.
Tpuzonomempuueckue pynkyuu

TeopeTnyeckue BONPOCHI:

1. Uemy paBeH yroJs B OIMH paanuan?

2. B Kkakux 4eTBepTSAX TPUTOHOMETPHUYECKOTO Kpyra (YHKIHUsS y=sinX HNpUHUMAET
MOJIOKHUTEIbHbBIC 3HAYCHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUIECKOTO Kpyra GyHKIHUS y= COSX IPUHUMACT
OTPHIIATEIIbHBIC 3HAYCHUS?

4, [Mpomommxute onpenenenue: «CUHYC OCTPOTO yria — 3T0...».

5 [Tpomomxute onpenenenune: «KocHHyC OCTPOTo yriia — 3T0...».

6 [Mpomomxute onpenenenue: «TaHreHC OCTPOTO yriia — 3TO...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8 Uemy paBHO TipousBeneHue tgx*ctgx?

9 Yemy pasen Sin(2x)? ChopmyaupyiTe MpaBUIIO BEIYUCICHUS.

10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIIO BEIYUCICHHUS.

11.  [lepeuncnure TpUrOHOMETPUYECKUE (QYHKIUH, YKAKHUTE UX MIEPUOIBI.
12.  Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

13.  emy paBeH nepuoa GyHKIMH y=cos(Xx/4)?

14.  Omnpenenure 06s1acTh 3HAUCHHS QYHKIIUU Y=3C0S(5X)?

15.  Ilepeuuncnure criocoObl pelieHuss TPUTrOHOMETPUYECKUX YPaBHEHUH.

16. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPHYECKUX YpPaBHEHUH
IIEPBOTO NOPsIKa.

17. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM
BTOPOTO MOPSAIKA.

KonTpoabLHas padora

IlepBast yacTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.
1. (1 6am) B AABC COSCZ%. Kakas u3 ctopon siBnsiercst runoreny3oit AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amm) Yrinom kakoit ueTBepTH ABnsieTcs yroi a=410°?

A)I;B) 1I; B) I1I; T) IV.
3. (1 6amn) Kakue u3 GpyHKUMN ABISAIOTCS YETHBIMU?
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A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Iepuoxa pyHKIMH y=sinx?
A)n/2; b)2n; B)4n; ') n.

Bropast yacThn

Ilpu evinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEem.
. T s
5. (2 6amra) Beraucnure: sin— + COSz.

. V2 . V2
6. (2 6amna) Halinure 3HaueHNe BbIPAKEHUS 4arccos? - 4arcsin(— 7)

o (o]
7. (2 6amra) Halimure 3Ha4€HUE BBIpAKCHUS 7 g 137 g T

1 . .
8. (2 6anna) Pemure ypaBHEHHE COS X = 3anummrTe HAMMEHBIINHN MOJ0KUTETbHBIN

KOpPCHb YpaBHCHU:.

9. Pemmre ypasuenwue Sin® x - 4 sin x + 3 =0.

10. ITocTpoiite rpaguk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SINX

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aIaHus
OTtBer b A B b 1 2n 7 w/3 | ©/2+27n,

ne Z

4.2.2.3 Konmponvnaa paboma no meme: «llpouzeoonasn u nepeooopaznas goynkyuuy

© 0o N o g B~ DN PE

e =
N o

13.

Teopernyeckue BONPOCHI:

IIponomxure onpenenenue: «lIponssognas — 31o...».
Packpoiite reoMmeTpru4eCcKuil CMBICII TPOU3BOJHOM.
Packpoiite puznueckuii CMbICT TPOU3BOIHOM.
IIepeuncinnre npaBusa BEIYUCICHUS POU3BOIHBIX.
Yemy paBHa IPOM3BOIHAS CTENIEHHON QyHKIMM?

Uemy paBHa MPOU3BOIHAS TPOU3BEACHNUSA?

Yemy paBHa IPOU3BOIHAS YaCTHOTO?

YeMy paBHa IPOU3BOIHAS CIIOKHON (QYHKIIUU?
Cdopmynupyiite npuzHak Bo3pacTaHus (QyHKIIHH.
Cdopmynupyiite npuzHak yObIBaHUS QYHKIUH.
Cdopmynupyiite npru3HaK TOYKH MaKCUMyMa () yHKITHH.
Cdopmynupyiite npu3HaK TOUKM MUHAUMYMa (YHKIIHH.

CocTaBbTe AJITOPpUTM  PCHICHUA 3ada4 Ha HaXO0XICHHA HauOOJILIIErO

HaMMCHBIICTO 3HAYCHU A q)YHKLII/II/I Ha 0Tpe31<e?
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14. CocraBbTe aNTrOPUTM HKCCICIOBAHUSA M TIOCTPOCHHS Trpaduka QYHKIUH C
MMOMOLIBIO TPOU3BOIHOM.
15.  TIpomomxwure onpenenenue: «Dyukius F(X) Ha3pIBaeTCA ... ».
16. Packpolite reoMeTpUYECKUI CMBICI ONIPEAEICHHOIO UHTETpaa.
17.  Tlponmomxwute omnpenenenue: «KpuBoauHeiHas Tpanemus — 3T0...».

18.  Cdopmynupyiite popmyrny HeroTona-JleitOnuma.
19. B uem 3akmmrouaeTcst oOuid BUI BCeX MEPBOOOPa3HBIX?

20.  Ilepeuncnure mpaBuiia BEIYUCICHHS HHTETPAJIOB.

KontpoabnHas padora

IlepBas yacTh

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblL OMEENM U3 YemblPeX NPeOl0HCEeHHBIX.

1. (1 6amr) Yemy paBHa IpoM3BOAHAS BYHKIHH Y=2X"?
A)y=5x;B)y=6x;B)y'=6;1) y'=6x2.

2. (1 6amm) [o xakoi U3 GOPMYI BEIUUCIIETCS IPOU3BOIHAS YACTHOTO?

A) (utv) =u+v'; B) (uv) =u'v+uy’; B)(2) = ———; D)(f(g() =f (g(x))*g (x).
3. (1 6amn) Pemmre ypasrenue f'(x)=0, eciu f(x)=3x" — 6x +4. Boibepute OTBET.
A)1;Bb)-1;B)4;T) -4.

4. (1 6ayur) O6mMit Bu Beex mepBoooOpas3HbIx s f(x)=sSinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropast yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMEEN.
5. (2 Oamma) MarepuanpbHasi TOYKa JIBIDKETCA  MPSMOJMHEHHO 1O  3aKOHY

x(t) = LY SPRT
4 (rme x— paccTosiHME OT TOYKM OTCYeTa B MeTpax, {— Bpems B
CEKyH/Iax, U3MEpPEHHOe C Hayaja JBWKEHMs). B kakoll MOMEHT BpeMeHU (B CEKyHIax) ee
CKOpOCTh Obl1a paBHa 5 M/c?
6. (2 6bayuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=1(X) u kacatenbHas K HEMY B
TOYKe ¢ abcuuccoit Xo. Haiiure 3Hauenne npousBoaHoii Gpynkuuu f(X) B Touke Xo.
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7. (2 6ama) Pemure HEpaBEHCTBO: x>-16 <0
8. (2 Oamma) Ha pucynke wm3obpaxken rpadpuk ¢yaxmuu Y=f(X), ompemenéunoii Ha
unrepBaie (—3; 11). Haiinute nanmenpinee 3nauenne Gyukuuu f(X)ua orpeske [2; 9,5].
v

A y=flz)
M
T AR\
3 " =
) / ‘-,l 11
AN '\l[

9.(2 6amna) Ha pucynke u300paxkén rpahuk HEKOTOPOM QpyHKImu Y — f (x) (mBa myya c
oOuieil HavanbHOM TOUKOM). [lonb3ysick PUCYHKOM, BBIYUCIINTE F (8) —F (6)7 rae F (x) —

ojlHa U3 NepBo06pasHbIX dyHkimu J (x).
A

Q
o

|
I
|
1
|
|
|
|
|
|
|
|
|
1

|
o[ 1 78 x
10.(2 OGamma) dupme «JluzaifH+» BBIISISAIOT YYacTOK 3eMiM ruiomanpio 100 M,
[Ipennararor 4eTbipe yuyacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactok
0100puT aupekTop GupMbl «/{nu3aitH+»», yIUTBIBas, YTO HEOOXOIUMO OYyJET MOCTAaBUTH 3a00p
110 IEpUMeTpy?
ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer r B A b 8 125 | (-4,4) | -3 12 10x10
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4.2.2.4 Konmponvnasa paooma no meme: « MHO202DAHHUKU U meNa 8PAULEHU)

Teopernyeckue BONPOCHI:

1. [Tponomxute onpenenenue: «MHOTOrpaHHUK — 3TO...».

2. [Tponomxute onpenenenue: «llpuzma —370...».

3. [Tponomxute onpenenenue: «IpsMoyronbHblil napamienenumnes — 3To. ..».

4. [Tponomxwure onpenenenue: «Ky6 — 3to...».

S. [Tponomxute onpenenenue: «[lupamuna — 370...».

6. Cdopmynupyiite CBOWCTBO O MPOTHUBOJIESKAIINX TPAHIX MapajlieIenUIe 1a.

7. Cdopmynupyiite CBOHCTBO 0 JUAroHaISIX Mapajuieenumesa.

8. ChopmynupyiiTe CBOWCTBO O JUArOHAIH U JIMHEHHBIX pa3Mepax MpsSiMOYTOJIbHOTO
napaenenunesa.

9. Kakas npusma Ha3bIBaeTCs pAMOi?

10.  Kakas npusmMa Ha3bIBaeTCs MPABUIBHON?

11.  Packpoiite NoHATHE «IIpaBUIIbHAS THUPAMUIA.

12. Yo Takoe anodema nmpaBUILHON MTHUPaAMHIBI?

13. B uem oTriauuue MOJHONW MOBEPXHOCTH HPU3MBl OT IIOJHOW IOBEPXHOCTH
nUpaMuIbl?

14.  Cdopmynupyiite TeopeMy O BBIUUCIEHUH OOKOBOH MOBEPXHOCTU MPSIMOii
MIPU3MEI.

15.  Cdopmynupyiite TeopeMy O BBIUMCIEHUU OOKOBOI MOBEPXHOCTH HPaBUIILHOM
UPaMUJIBI.

16.  HasoBure mnpeamersl M3 Bamed NpodecCHOHATIBHOW JesTeIbHOCTH, KOTOpbIE
UMEIOT (POPMBI MHOTOTPaHHUKOB.

17.  Ilponomxwure onpenenenue: « lumuHap — 31o...».

18. [Tponomkure onpenenenne: «KoHyc — 3T10...».

19.  Ilponomxwure ornpeesneHue: «Y Ce4eHHbIH KOHYC — 3TO. .. ».

20.  TIpomomxure onpenencHue: «llap —310...».

21.  Yro sBNsieTCs BBICOTOM YCEUEHHOTO KOHYyca?

22. Yo sBIAETCS OCEBBIM CEUCHUEM IIIIMHAPA, KOHYCa, YCEUSHHOTO KOHYCca, mapa?

23. [lepeuncante enUHUIBI ©3MEPEHUSI IIJIOIIAIH, 00BEeMa.

24. Yemy paBHO OTHOIICHHWE TUIOMAJCH TIOBEPXHOCTEH MOMOOHBIX (QUTYp B
IIPOCTPaHCTBE?

25. Yemy paBHO OTHOIIIEHHE 00HEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?
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26. HazoBuTte npeamMeTsl u3 Bamiei npodecCHoHaIbHOMN ASITEIIBHOCTH, KOTOPHIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

KonTpoabLHuasi padora

IlepBas yacrTp
Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

npeo10IHCceHHbIX.

1. (1 6amn) B kakux enuHUIAX U3MEPSIETCs 00bEM MHOTOIpaHHHUKA?

A) B metpax; b) B kyOuueckux merpax; B) B kBaapaTHbIXx Mmerpax; I') B IByrpaHHBIX
rpagycax.

2. (1 6ay) [Tnomaak MOTHON TOBEPXHOCTH IMPU3MBI BRIYUCIIICTCS 110 popmyrie:

A) S =S00k+ 2 Spep.; B) S60k =Pocy™H; B) S= B00k + SSocy; I') SO0k =2P e *H.

3. (1 6amn) Yro siBisieTcs OCEBBIM CEYEHHEM KOHYyca?

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOenpeHHas Tpaneuus; B) npsmoyronsHuk; I7)
IPSMOYTOJIbHAS TPACIIHS.

4. (1 6amn) Kakas ¢urypa momydaeTcst MpH BpAIIEHUH MPSIMOYTOJIHHOTO TPEYrOJIbHHUKA
BOKPYT OJTHOT'O U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennast nupamuja.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMEEN.
5. (2 6anna) PeOpo ocHOBaHUS MpaBWIIBHOM TPEYroiabHOW mupamMuibl 3 M, amodpema 6Mm.
HatiguTe miomaas 00KOBOW MOBEPXHOCTH MTUPAMU/IBI.
6. (2 6anna) JIBe cTOpoHBI MapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMBIIYIO0 CTOPOHY MapajienorpaMmma.

e

7. (2 6amna) IIpssMOYToJIBHUK CO CTOpOHaMU 8§ ¢CM U 3 CM BpaIllaeTcs BOKPYT OoJiblen
cTopoHnbl. Halimute 00beM, Tuioniaau 60KOBOI U MOJHOM MOBEPXHOCTEH MOTyUYEHHOTO Tela.

8. (2 Oamma)Haiigure 0O0BEM MHOrorpaHHHMKa, H300paXEHHOIO HAa PUCYHKE (Bce
JBYTPAHHBIE YTIIBI IPSIMBIE).

9. (2 6amra) KitmenTy HEOOXOAMMO, YTOOBI B KOMHATE 00S3aTEIFHO MTPUCYTCTBOBAIN 0ObEMHBIC
DIIEMEHTHI JIeKopa MuIuHApudeckoi ¢opmel. [locTpouth U3 OyMaru MoJenb IMHJIMHIPA.
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PazMepbl a1 TOCTpOCHHS BBIOpATh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
paanyca K BBICOTE JIOJIKHO OBITh 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX OaHOK KPAacKH H%’)KHO KYIUATH IS
OKpalllMBaHUs WIMHIPUUYECKOTO cBoja noasaia. Pacxon kpacku 100 r va 1 m°. Cunrats n=3.

ITAJIOHELI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aIaHus
OtBer b A A A 27 17 12 7, 87 - 3
48 1;
64 nt
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4.2.2.5 Konmponvnan paboma no meme: «Cmenennasn, noKazameapbHaa u 102apumuydeckas

© 00 N o g A~ DN PE

-
o

MUDpE.

11.

¢ynkyuu»

Teopernuyeckue BONPOCHI:

ChopmynupyiiTe onpeaeraecHue CTENEHHON (PYHKITUH.
[lepeuncnure CBOWCTBA CTENEHHOMN (DyHKIMH
ChopmynupyiiTe onpeaeraecHue MoKa3aTeIbHON (YHKIIUH.
[lepeuncnure CBOKHCTBA MOKa3aTeNbHON (QYHKIIUN
Chopmynupyiite onpenenenue JorapuGMuueckoil GyHKINH.
[lepeuncnure cBoKCTBa MOorapupMUIECKOi GyHKITUH.
[Tponomxure onpenenenue: «Jlorapudm — 370...».

Yemy paBeH jorapudm npousBeeHus ?

Yemy paBeH jorapudm 4acTHOro?

[TpuBeauTe mpuMepbl JOorapu(MUIECKON CIIUPATH B MPHUPOJE U B OKPYKAIOIIEM

Ha urto HeoOxoaumo oOpaTUTh BHHMaHUE IPU PELIEHUU HPPALUOHATIBLHOTO

YpaBHEHUS YETHOU CTENEeHU?

12.

IIpUMep.

13.

IIpUMep.

14.

Uemy paBeH KOpEHb YETHOM CTETIEHU U3 oTpuliateasHoro yncia? [IpuBenure

Uemy paBeH KOpEeHb HEYETHOW CTEMEHW u3 oTpHIarenbHoro yucna? Ilpusegure

Ha uyrto crout o0OpaTuTh BHHMaHUE IMPU PELUICHUH JOrapuPMUUYECKUX U

UppalMOHATIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB?

15.

B uem 3akitouaercs rpaduueckuii cnocod pemnieHns ypaBHEHUH.

KountpoasHas padora

IlepBas yacTh

Ilpu pewenuu 3adanun 1-4 3anumwume npasunvHbLlil omeem U3 Uemovlpex
nPeONoHCeHHbIX.

1. (1 6amt) Mesxy KakuMH JIBYMS HATYPaTbHBIMH 9HCIAMH HAXOXUTCS JHCio /197?
A)19u20;b)2u3;B)18u 19;I") 3 u4.
2. (1 6amn) Ha pucynke nzobpaxén rpapuk ¢ynkuun Buna f(x)=a". Haiimure 3naueHue

f(2).
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Y
511
flx)=a"
e d ]
ol 1. x

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Kakast u3 QyHKIHIT BO3pacTarOT Ha BCei 001aCTH OnpeeieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; T') f(x)=log: x.

2

4. (1 6amn) Ykaxure 06acTh onpeneneaus pyuxun f(x) = Ig ZXXJ::

A) (-7; 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); ) (-o0; -7), (1,5; +o0).

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEN.

8 10, 448
5. (2 6a1a) HaiijuTe 3HaueHue BhIpaKeHUs 47117 447
6. (2 6amra) CKOJIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amra)) PaccrosHue oT HabmrOmaTels, HaXOIAIIErocs Ha HeOObIION BhicOTE h
KWJIOMETPOB Haja 3eMJéd, 10 HaOmomaeMod WM JIMHUM TOPHU30HTA BBIUUCISAETCA 10

[ =V2Rh _ y
dbopmyie , Tne R=6400 xm — pannyc 3emnu. C Kakoil BHICOTHI TOPU3OHT BUJICH Ha
pacctostHuu 48 kusiomeTpoB? OTBET BBIPA3UTE B KMIIOMETpaXx.
9. (2 6anna) B xonme pacmaga paJdOaKTHMBHOTO HW30TOMAa €ro0 Macca YMEHBIIAETCS IO

m(t) =my-271T,
3aKOHY rie Mo — HavajgbHasg Macca M30Tomna, t— Bpems, mpomesmee oT
Ha4YaJlbHOI'O MOMCEHTA, T— nepuoa Imojiypaciajia. B waganpHBIE MOMEHT BpEMCHH Macca
u3orona 184 mr. Ilepuon ero nmomypacnana cocrasiuser 7 MuH. Haiinute, uepe3 CKOJIbBKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.

10. (2 6amma)Haiiiute 3HaueHUe BbipaxkeHUs logg 108 + logg 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus
OtBer b A A r 121 2 21 0,18 21 3
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4.2.2.6 Konmpoavnasa padoma no meme: «1emMeHmMbl Meopuu 6epoamHocmeil u

© 0o N o g A~ DN PRE

-
o

11.

SIBJICHHUAX.

12.

SIBJICHUSX.
13.
14.
15.
16.

MaAMeMamuyecKoi CimamucmuKu

Teopernuyeckue BOIPOCHI:

[Tponomxkure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.
[TpuBeauTe IpUMEP AOCTOBEPHOTO COOBITHSI.

[TpuBenuTe npuMep HEBO3MOXKHOTO COOBITHSI.

[Tpomomxute onpenenenue: «BeposSTHOCTD CIy4aliHOTO COOBITUS — ATO. .. ».
ChopmynupyiiTe npaBuIo HaX0XKICHUS CI0KEHHUS BEPOSITHOCTEH.
ChopmynupyiiTe MpaBUIO0 yMHOKCHHS BEPOSITHOCTEH.

Kak naiitu cpennee apupMeTuieckoe YucIoBoro psaa?

Kak nHaiiTu Mmeauany unciaoBoro psiaa?

Kak Bbrunciisiercs pazmax 4yuciaoBoro psjaa’?

Jlist 9ero HyKHbI TUarpaMmsl, rpaguku? [lepeuncnuTe BUIBI AUAarpaMM.

[IpuBenure mnpuMepbl NPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPUPOAHBIX
[TpuBenuTe npuMepsl MPOSABICHUS 3aKOHA OOJIBIINX YKMCEN B OOIIECTBEHHBIX

Uro uzyuaer cratuctuka?
[Tponomxute onpenenenue: «CoueTaHue — 3TO. .. ».
Iponomxkute onpenenenue: «Pa3Memmenne — 37o...».

HpOI[O.]'DKI/ITe OIIPECACIICHUC! ((HepeCTaHOBKI/I — 9TO...».

KonTpoabLHas padora

IlepBast yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunvbHLIL OmMEem U3 Uemblpex
npPeoodHceHHbIX

1.

(1 6amr) Kakux coObITHII HE OBIBAET B TEOPUH BEPOSITHOCTE?

A) cnyuaiinble; b) Hecnyuaiinblie; B) noctoBepHble; I') HEBO3MOXKHBIE.

2. (1 6aym) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OIPEIEIeHHOW COBOKYITHOCTH YCIIOBHH,
00s3aTeNbHO MPOU3OUET - ITO:

A) cnyuaiinoe; b) Hecnyuaiinoe; B) nocroBepHoe; ') HEBO3MOXKHOE.

3. (1

O6aiu1) BeposTHOCTH ClydyalHOTO COOBITHSI €CTh HEOTPHIATEIbHOE YHCIIO,

3aKJIFOYEHHOE MEX]Ty YHCIIaMHU:
A)Oul; B)0u 100; B) -1 u 1;T) -100 u 100.
4. (1 6amn) I'pynnupoBka — 370...
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A) ynopsaoueHHe €IMHUI] COBOKYMHOCTM IO npu3Haky,; b) pazOueHue enuHuL
COBOKYITHOCTH Ha TPYMIIBI MO MpU3HaKy; B) o0oOmenne enunnuHbix (akros; I') o0oOmenne
€IVHUYHBIX IIPU3HAKOB.

Bropas yacrtb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.

5. (2 6amma) B oduce TyprCTHYECKOTO areHTCTBA HAXOIATCA 8 MOCETUTENEH KEHCKOTO
noyia 1 2 Myxckoro. OnpeaenuTs BEpOsITHOCTh TOTO, YTO MEPBBIM K KOHCYJIbTAHTY OOpaTUTCS
MY>KYMHA.

6. (2 6ama) Ha xondepennuoo npuexaiu 2 ydeHblx u3 I'epmanuun, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxneiii U3 HUX JenaeT Ha KOoHpepeHUMH oAuH Jokian. Ilopsaok mokinamos
ompezaensercs kepeObéBkoi. HaliauTe BEpOSATHOCTH TOTO, YTO TSATBIM OKAXKETCS JOKIIAJ
yueHoro u3 Cepoum.

7. (2 6amma) Mama, Tumyp, JInana, Koctst 1 AHTOH OpoCHiIn KpeOuit — KOMY JIOCTaHETCS
MPOEKT M0 opOpPMIICHHUIO cBaJleOHOTrO 3ayia. HaliiuTe BEpOSATHOCTH TOTO, YTO MPOCKT TOYHO HE
OyZIeT BBIMOTHATH AHTOH.

8. (2 6amma) B smyke Tpy KpacHBIX B TpH CHHUX (hiiomactepa. diroMacTepsl BHITACKHBAIOT
Mo odyepeAu B Ciy4ailHOM mopsiake. KakoBa BepOSITHOCTH TOrO, YTO MEPBBIA pa3 CHUHUK
(domactep MOSBUTCS TPETHUM I10 CUETY?

9. (2 6anna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure Moy psina
U cpenHee apupMeTHIeCKoe psiia.

10.(2 6amna) [Ipu aHanu3e MEHOBBIX MPEANOYTEHUN KIMEHTOB TYPUCTHUECKOIO areHTCTBa
MOJTy4eHBbl JAaHHBIC, MPCICTABICHHBIE B TaONWIE: JOJS KIWEHTOB, MPHOOPETAIOIINX
TYpUCTHYECKHE YCIYrd OJWHAKOBOTO HA3HA4YeHHs, HO pa3NU4HON 1eHbl. Haiitu Momy
CIIy4ailHOM BETMYUHBI. X — IEHBI TPOJIABAEMbIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 |8/20 |4/20 |1/20

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3alaHusA

OtBer b B A A 0,2 0,25 0,8 0,15 172, 6500
172,75
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4.2.3 ®oH/1 OLIEHOYHBIX CPEACTB JJIAA PY0EeKHOT0 KOHTPOJIs (110 UTOraM
4.221-4223)

IlepBasi yacThL

Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasuNbHLIL OmMEem U3 UYemovipex
nPeONoHCEHHDIX.

1. Jansr Toukn A(2,0,5), B(-2,6,3). Kakue koopauHaTel ©MeeT cepearHa oTpeska AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) Ilpsmeie AB u CJ] napannensusie. Kakoe pacnonoxkenrne umeroT npsimbie AC
u BJ1?

A) napamnensHsle; b) neprnenaukynspusie; B) ckpemuatores; I') nepecexarorcs.

3. (1 6amn) Kakue u3 GyHKIMN SBISAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke nzobpaxken rpaduk npousBognon dynkiuu Y=Ff(X). IIpu kakom

3Ha4YCHUH X QYHKIUSI IPUHUMACT CBOE HaMOOJIbIIIee 3HAYCHUE Ha oTpe3ke [-4; -2] ?
|1I

~
Ny=/1()

=

A)0,5;b)-4;B)-5;T) 1.

Bropast yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLIL OMEEN.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl NapajiiesbHbIe
npsiMbIe, TIEpeceKarolne HEKOTOPYIO TIOCKOCTh B TouKkax Aj, By u M;. Haiinute anuny otpeska
MM, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eciin AA1=6 cm, BB1=4 cM.

6. (2 6anmna) ansl Touku A(6,7,8) , B(8,2,6). Halinute nnuny BekTopa AB.
T

7. (2 6anna) Haﬁzu/ITetg (Ot i 2 ) " ecm 18 Q= 0,5.

8. (2 Gamra) MarepuanbHas TOYKa IBIKETCS TPAMOIMHEHHO 1Mo 3akoHy X(t)=t?-13t+23
(rme X — paccTostHEE OT TOYKH OTCUeTa B MeTpax, t— BpeMs B ceKyHJaX, U3MEPEHHOEe ¢ Havala
IBIDKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKyHaX) €e CKOPOCTh ObLTa paBHA 3 M/C?

9. (2 6anna) lana dpynkius f(x)= 3x%+]. UYemy paBna F(1)?

10. (2 Oamnma) Pemmre ypaBHeHue COSX=1. B oTBeT 3anmmmuTe HAWUMEHBIIHA
HEOTPUIATENbHBI KOPEHb.
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ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHuA
OtBer A I b b 5 \/33 -2 8 2 0

4.2.4 ®oHJ OLIEHOYHBIX CPEICTB JJIsl MPOMEKYTOYHOM aTTecTaAllul
(3K3amMeH)

Ha BpImosIHEHWE NHCBMEHHON SK3aMECHAIIMOHHOW pa0OThl MO MaTeMaTWKe naetcs 4

acTpoHOMUYEeCKUX yaca (240 MUHYT).

DK3aMeHaIMOHHAs PaboTa COCTOUT MX 2-X YacTel: 00sA3aTeIbHON U JIOTIOJTHUTEIIBHOM.
OO0s3aTenbHass 4YacTh COACPXKHUT 3aJaHUSl MHUHHUMAJIbHOTO 0053aTeIbHOTO  YpPOBHS,

JOIIOJIHUTCIIbHAA 4aCTb — 0oJiee CI0KHBIC 3aJaHusl.

[Tpu BbIMOMHEHUH 3a/1aHU 00s3aTeIBLHON YacTU TpeOyeTcsl MPeCTaBUTh XOJ PELICHUS U
yKa3aTh IMOJIYYCHHBIH OTBET. 3a MPaBWIHHOE BBIMOJIHCHHE JIOOOTO 3aJaHUs W3 00sA3aTelbHOU
yacTu oOyuaroluiicsi moiy4daere oauH Oami. [Ipu BBIMONHEHWU 3a7aHUs U3 JOMOTHUTEIHHOU
YacTH HEOOXOAMMO TMOJPOOHO OMHUCATh XOJI PEIICHHS U JaTh OTBET. [IpaBuiIbHOE BBIMOJIHEHUE
3aJaHUA JIONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 OayutamMu win 1-2 OajulaMH 3a 4YaCTHYHOE

pelieHue.

BaJ'IJ'IBI, IMMOJIYYCHHBIC 3a BCC BBINIOJIHCHHBIC 3aJaHWsA, CYMMHUPYIOTCA.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANIbHOU cCUCHeEME

Ommemka Yucno 6annos,
HeoOxo0umoe 0J1 noJIyUeHUss OMMEmKU
«3» (y008.) 6-9
«4» (xopowo) 10-14

(He MeHee 00H020 3a0anus U3 OONOIHUMENbHOU YaACmiL)

«5» (omauuno)

(ne meHee 08yx 3a0

bonee 14
AHUL U3 OONOJHUMENILHOU YaACmUL)

3K3amenauuonnbte 3a0anHus no mamemamuxe

O0a3aTeIbHAA YACTh

IIpu BeImoTHeHnu 3aganuii 1-12 3anumnTe X0 pelIeHUs U NMOJYYCHHBI OTBeT.
1. (1 6ann)Beraucnure: 2sin(n/6)+2cos(n/3)

2. (I 6ann) Ha pHCyHKE >KUPHBIMH
TOYKaMH ITOKa3aHO CYTOYHOE KOJMYECTBO OCAIKOB,
BbIMaaBmux B Dnucre ¢ 7 mo 18 nexadbps 2001 rona.
[To TopW3oHTaNM YyKa3bIBAIOTCS YHUCIA Mecsla, IO
BEPTHKAIM — KOJMYECTBO OCAJKOB, BBIMABIIUX B
COOTBETCTBYIOIIMWA JI€Hb, B MuWIIMMeTpax. s
HATJISTHOCTH JKUPHBIE TOUYKH HA PUCYHKE COETUHEHBI

=
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i o
—_—
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nuHuen. Onpeaenure 1Mo pucyHKy, CKOJIBKO JHEH BbIManaao 0oyee 2 MUUIMMETPOB OCAJKOB?

3. (1 6ann) CTouMOCTh YCIYT YacTHOTO ruja Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOWJIM YCIIYTH THJIa JIO TIOJIOPOKAHUs, €CJIH Mocie KiueHT 3amiaTmt S5000py6?
4. (1 6ann) Ha tapenke 16 nupoxxkoB: 7 ¢ ppiO0i, 5 ¢ BapeHbeM U 4 ¢ BuHe. 0
HayTaJl BIOMpPAET OJUH MUPOKOK. Haiinure BEposSTHOCTh TOTO, YTO OH OKaXETCs C BUIITHEH.
S. (1 6ann) Haitnure 3HaueHue Beipaxenus logy2 + 1og, 32
. V7-6x=7.
6. (I 6ann) Haiinure KOpeHb ypaBHEHUS
7. (I 6anr) Pemmre HepaBenctBo 2X7°> 64. B OTBeT 3amHMIINTE HAHMEHBIICE
MOJIOKUTEIHLHOE YHCIIO.
x+2 _ 1
y 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinnre npou3BoaHy0 (GYHKIUH B TOUKe X=0:y = —x* —6x° + 7x —1
4
10. (1 6ann) Kactproins, opopMIICHHAS 10 WHIMBUAYAIBHOMY 3aKazy, UMeeT (hopmy

mmHApa. Beicora kactpronu 35 cM, auamerp ocHoBanusa 20 cMm. Paccumraiite BMECTUMOCTh
JAHHOU NOCYBI, IEICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans GuUrypsl, 1300pakeHHON Ha PUCYHKE
11 L[
| L \
A \
Tow
12. (1 6ann) Teno NBUXKETCS MO 3aKOHY S(t)=3t2+5t (M) HaiiTu ckopocTh Tena depes

lc mocne Havana IBUKEHUS.
JonoJHuTEeIbHANA YACTh

Ilpu ¢vinonnenuu 3a0anuit 13-16 3anumume xo00 peuwteHusa u nOJy4eHHbLI Omeem

13. (3 6anna) Beraucnute mWIONAb y9acTKa CTOJIA, OTBEIACHHOTO JUTS MPE3CHTAIlMH PaboT
nu3aitHepa Bacwims, mepuMeTp KOTOPOTrO OTPaHUYMBAOT JIMHUN sz-ZX-Z "

y=-x2+2. Beinonnute ueprex. OTBET JalTe B KBaPAaTHBIX METPax.

14. (3 6anna) Pemute ypaBHEHHE sin’x - 2sinx=0. B OTBET 3amMIIHATE KOIMYECTBO
pelIeHHH, MPUHATIeKAIINX TPOMEKYTKY [0; 47T ]

15. (3 6anrna)Hailinute 06beM MHOTOTpaHHUKA, U300paKEHHOT0 Ha PUCYHKE (BCe
JIBYTPAHHBIE YTJIbI IpSIMBIE).

o

)

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN TU3aiHED BHIMOIHICT HA 5 4acoB ObICTpee,
yeM BTOpOi. CKOJIBKO OTKPBITOK 3@ Yac M3rOTABJIMBAET MEPBBIN TU3aifHEp, €CIM U3BECTHO, YTO
OH 32 9ac MOXET IIPUTOTOBHUTH HA 5 OTKPBITOK OOJIBIIE BTOPOTO?

TAJIOHBLI OTBETOB:
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Homep 112 3 4 5S|6 (7|89 10 |11 12|13 |14 | 15| 16
3a/1aHus

OtBer 21 3]|501(025|6|-7|1 - 7 1350015 |11 9 5 6 | 13
TBIC 10

5.YCJIOBUS PEAJIN3ALUU ITPOT'PAMMBI IMCHUTIJIMHBI

5.1. Ins peanuzanuu nporpamMmbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPEyCMOTPEHBI
CIIC/IYIOIIHE CIIeUATbHBIC TOMEIICHHUS:

Peanuzanus mporpaMMel AUCIUIUIMHBL TPEOYET HAMUYHS Y4eOHOTO KaOMHETa MaTeMaTHKH.

Ob6opynoBanue yueOHOro kabuHera:

- I0Ca/I0YHbIE MECTA 110 KOJIMYECTBY 00ydaromuXcs;

- pabodee MecTo MpernoJaBaTels;

- KOMIUIEKT Y4€OHO-HATJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BHJICOMATEPHAIIOB,;

- 3aJaHKA 111 KOHTPOJIBHBIX PadoT;

- npoecCHOHAIBHO OPUCHTUPOBAHHBIC 33 JaHNUS;

- MaTepualIbl FK3aMeHa.

Texauveckue cpeacTBa 0OydeHHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIICH3MOHHBIM ITPOrPAMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

6.MndopmannonHoe odecnedeHHe peaTu3alu NPporpaMmbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WJINM 3JIEKTPOHHBIE 00pa3oBareibHble U HH(GOPMAIMOHHbIE
pecypchl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIPOLECCE, HE CTapuie
IISITH JIET C MOMEHTA U3JaHMUs.

6.1. OcHoBHBIE TEYATHBIC H3TAHUA

1. Maremaruka: yueOHwk/ bammakoB M.U.- 2-¢ m3a., crep. - M: KHOPYC, 2019.
(Cpenunee npodeccronanbHOe 00pa3oBaHUE)

2. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reoMerpus. Anrebpa u
Hadayma MaTeMaTudeckoro ananuza. 10-11 xkmacc. Anumos IILA., Komsarun FO.M., TkaueBa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hayaia MaTeMaTUYECKOTO aHaiu3a, reoMeTpus. ['eomerpus.
10-11 xmacc. Aranacsua JI.C., byryzoB B.®., Kagomue C.b. u apyrue. - M: IIpocBemenue,
2022.

4. Maremaruka: anrebpa W Hayajla MaTeMaTHMYecKoro axanusza, reomerpus. 10-11
KJacchl. Anrebpa 1 Havana MaTeMaTuueckoro aHanusa. B 2 4. Yacte 1: YueOHHK A yyanmxcs
o0OpasoBaTenbHBIX Oopranu3aiuii (6azoBeiii ypoeHs)/Mopakosud A.I'., Cemenos I1.B.; YHacts 2.
3amayHuK A yqaimxcs o0pa3oBaTenbHBIX opranu3anuii (6a3oBeiit ypoBeHb) Mopakosuy AT
u npyrue; non penaknueid Mopakosuya A.l'. - M: Muemo3una, 2018.

6. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYeCKOTO aHanu3a, reomerpus. Anrebpa u
Hadaya Maremarudeckoro ananu3a. 10 knacc. Hukonsckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: [Ipocsemenue, 2021.
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7. Maremaruka: anreOpa W Hadaja MaTeMaTH4ECKOIo aHalu3a, reomerpus. Anredpa u
Hadayjia MareMarudeckoro aHamm3a. 11 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTHnkos
H.H. u npyrue. - M: IIpocsemienue, 2021.

8. Maremaruka: amrebpa ¥ Hayaja MaTeMaTHYeCKOTO aHAINW3a, TEOMETpPHUS.
I'eomerpus.10-11 kmacc. Iloropenor A.B. Maremaruka: anre6pa ¥ Hadajga MaTeMaTHYECKOTO
aHain3za, reomerpus. ['eomerpus.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anreOpa ¥ Hadajga MaTeMaTHYECKOI'O aHanu3a, reomerpus. ['eomerpus.
10 knacc. Anexcannpos A.Jl., Bepuep A.JL., Pepkuk B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anrebpa M HayajJla MaTeMaTU4YECKOI'O aHalnM3a, reomerpus. I'eomerpus.
11 xnacc. Anexcanapos A./l., Bepuep A.JL., Peokuk B.M. - M: IIpocseuienue, 2021.

11. Martemaruka: anrebpa M Hayala MaTeMaTH4eCKOro aHanmu3a, reomerpus. 10
knacc. Bepuep A.JIL., Kapn A.Il. U3natensctBo "[IpocBeienue".

12. Marematuka: anrebpa U Hauajla MaTeMaTHYECKOro aHaiu3a, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Maremaruka: anreOpa ¥ Hauaja MaTeMaTUYECKOr0 aHaIn3a, reoMeTpus. Anredpa
W Hayajla MareMaTthyeckoro aHammza (B 2 dactax) (B 2 wactax). 10-11 kmacc. Yactp 1:
Mopakosuu A.I'., Cemenos IL.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noxa perakuuen
Mopakosuua Al'. "MOL MHEMO3MHA".

14. Maremaruka: anreOpa U Hauaja MaTeMaTUYECKOr0 aHaIn3a, reomeTpust. Anredpa
Y Hauyaja Marematudeckoro a”anusa. 10 xmacc. Mypasun I'.K., Mypasuna O.B. HU3znarenscTBo
"ITpocBenienue".

15. Maremartuka: anredpa u Hadajaa MaTeMaTUYeCKOro aHalu3a, reoMerpus. Anredpa
W HayaJla MateMatuuyeckoro ananusa. 11 kimacc. Mypasun I'.K., Mypasuna O.B. U3narensctBo
"ITpocBenienue".

16. MaremaTuka: aiaredpa M Hauyajga MaTeMaTUYECKOro aHalin3a, TeOMETpHs.
I'eomerpus. 10 knacc. CmupHoB B.A., CmuproBa .M. "U3natensctBo "[IpocBemenue”.

17. Marematuka: aiaredpa M Hayajga MaTeMaTUYECKOro aHalln3a, TeOMETpHs.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3snarensctBo "lIpocsemenne”.

18. Maremaruka. I'eomerpusi. 10 wmacc. Mep3nsak A.I'., Homuporckuit I.A.,
[Tomonckuit B.b., Axup M.C.; nox pemakuueit Ilomoneckoro B.E. HM3garenscTBo
"IIpoceemnienue".

19. Maremaruka. I'eomerpus. 11 xmacc. Mep3msaxk A, Homumposckuit [[A.,
[Mononckuit  B.b., SAxup M.C.; mnon penakaueit Ilomonsckoro B.E. "M3marenbcTBO
"ITpocBenienue".

20. Maremaruka: anrebpa U Hadajga MaTeMaTHUYECKOTO aHAIN3a, reoMeTpus. Anredpa

W Havasa mateMaruuyeckoro aHanmuza. 10 kmacc. Bunenkun H.A., UBame-MycaroB O.C.,
[IBapudypx C.1. "MOILl MHEMO3MNHA".

21. Maremartuka: anredpa U Hayajla MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa
M Hayaja Mmarematuyeckoro ananusa. 11 wimacc. Bunenkun H.A., MBame-Mycato O.C.,
IBapudypn C.1. "MOLl MHEMO3MHA

6.2. OcHOBHBIC 2JICKTPOHHbIC U31AHUS

1. Beepoccuiickue untepHeT-onmummnuanel. - URL: https://online-olympiad.ru / (mata
obpamenust: 12.07.2022). - TekcT: 2IeKTPOHHBIH.

2. Enunas xomurexius udpoBeIx 00pa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (marta oopamierus: 08.07.2022). - TekcT: 3IEKTPOHHBI.
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3. Nudopmanmonnas cucremMa «EnMHOE OKHO AOCTyIa K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru/ (nata ob6pamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

4. Hayunas anekrponnas oudnuoreka (HIb). - URL: http://www.elibrary.ru (nara
obpamenust: 12.07.2022). - TekcT: 3JIeKTPOHHBIN.

5. OtkpeIThI KOJUIEK. MaTtematuka. - URL: https://mathematics.ru / (nara
obparmenust: 08.06.2022). - TekcT: 3JIeKTPOHHBIN.

6. [MoBTopum mMaremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIN.

7. CrpaBOYHUK 110 MaTeMaTUKE IS IIKOIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara o6parienus: 12.07.2022). - TekcT:
AIEKTPOHHBIN.

8. Cpennsis MaTeMaTiuieckast nHTepHeT mkoia. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - Tekct: 2IEKTPOHHBIN.

9. denepanbhbii mopran «Poccuiickoe odpazoanuey. - URL: http://www.edu.ru/ (nata
obpamenust: 02.07.2022). - TekCT: 3JIeKTPOHHBIN.

10. ®enepalibHbII LIEHTP UHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypcos. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2022). - TeKkcT: 3IeKTPOHHBIH

6.3. JlonoHUTEIbHbIE HCTOYHUKH

NHurepHeT-pecypcesl:
1. http://znanium.com
2. http://book.ru
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